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1 .  I N T R O D U C T I O N  
T h e  p u r p o s e  o f  t h i s  s t u d y  i s  t o  d e t e r m i n e  t h e  d i f f i -
c u l t i e s  e n c o u n t e r e d  b y  A r a b i c  s p e a k e r s  i n  t h e  a c q u i s i t i o n  
o f  t h e  s u b c a t e g o r i z a t i o n  f e a t u r e s  o f  i n f i n i t i v e  v e r b s  
( i . e . ,  v e r b s  w h i c h  c a n  t a k e  t h e  i n f i n i t i v e  c o m p l e m e n t ) .  
S u b c a t e g o r i z a t i o n  f e a t u r e s  a r e  u s e d  i n  t h e  c o r r e c t  s e l e c t i o n  
o f  t h e  c o m p l e m e n t - t y p e  e a c h  v e r b  a l l o w s .  
A  w r i t t e n  t e s t  w a s  d e s i g n e d ;  i t  c o n s i s t e d  o f  f i v e  d i f -
f e r e n t  t a s k s  a n d  s e v e n t y - o n e  q u e s t i o n s  w h i c h  i n c l u d e d  s i x  
i n f i n i t i v a l  s u b c a t e g o r i z a t i o n  c a t e g o r i e s ,  a n d  s o m e  d i s t r a c -
t o r s  u s i n g  b o t h  v e r b s  w h i c h  a l l o w  o n l y  t h e  g e r u n d  c o m p l e m e n t  
a n d  v e r b s  w h i c h  a l l o w  o n l y  t h e  t h a t - c o m p l e m e n t .  T h i s  t e s t  
w a s  a d m i n i s t e r e d  t o  o n e  h u n d r e d  A r a b  s t u d e n t s  a t  K i n g  S a u d  
U n i v e r s i t y ,  R i y a d h ,  S a u d i  A r a b i a  i n  A p r i l  1 9 8 3 .  A  c r o s s -
s e c t i o n a l  a n a l y s i s  w a s  d o n e  t o  d e t e r m i n e  i f  t h e r e  w a s  a n  
i n v a r i a n t  l e a r n i n g  s e q u e n c e  o f  a c q u i s i t i o n  f o r  t h e  i n f i n i -
t i v a l  c o m p l e m e n t  s t r u c t u r e s  b y  a d u l t  n a t i v e  s p e a k e r s  o f  
A r a b i c .  
S t u d i e s  i n  s e c o n d  l a n g u a g e  a c q u i s i t i o n  h a v e  s h o w n  r e -
c e n t l y  t h a t  t h e r e  i s  a n  i n v a r i a n t  o r d e r  f o r  m o r p h e m e s  ( D u l a y  
a n d  B u r t ,  1 9 7 3 ,  1 9 7 4 a ;  B a i l e y  e t  a l . ,  1 9 7 8 ) .  T h e r e  a r e  t h r e e  
o t h e r  s t u d i e s  o n  s e n t e n t i a l  c o m p l e m e n t a t i o n  w h i c h  h a v e  b e e n  
d o n e .  A n d e r s o n  ( 1 9 7 6 )  i n v e s t i g a t e d  t h e  a c q u i s i t i o n  o f  
E n g l i s h  s e n t e n t i a l  c o m p l e m e n t  s t r u c t u r e s  b y  a d u l t  P u e r t o  
R i c a n  s t u d e n t s .  B u t o y i  ( 1 9 7 8 )  d i d  a  s t u d y  t o  d e t e r m i n e  
----~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2  
w h e t h e r  t h e r e  w a s  a n  a c c u r a c y  o r d e r  o f  E n g l i s h  s e n t e n t i a l  
c o m p l e m e n t s  c o m m o n  a c r o s s  a d u l t  n a t i v e  s p e a k e r s  o f  S p a n i s h ,  
P e r s i a n  a n d  J a p a n e s e .  S c h w a r t e  ( 1 9 8 2 )  i n v e s t i g a t e d  t h e  
a c q u i s i t i o n  o f  E n g l i s h  s e n t e n t i a l  c o m p l e m e n t a t i o n  b y  a d u l t  
s p e a k e r s  o f  F i n n i s h .  I n  t h i s  s t u d y ,  t h e  h i e r a r c h y  o f  d i f -
f i c u l t y  f o r  d i f f e r e n t  s u b c a t e g o r i z a t i o n  f e a t u r e s  o f  i n f i n i -
t i v a l  v e r b s  w a s  c o m p a r e d  w i t h  t h o s e  o f  t h e  o t h e r  s t u d i e s  i n  
o r d e r  t o  d e t e r m i n e  w h e t h e r  o r  n o t  t h e  i n v a r i a n t  d i f f i c u l t y  
s e q u e n c e s  a r e  c o m p a r a b l e  a m o n g  t h e  v a r i o u s  l a n g u a g e  g r o u p s .  
T h e  o n e  h u n d r e d  s t u d e n t s  i n c l u d e d  i n  t h i s  s t u d y  w e r e  
a l l  E n g l i s h  m a j o r s .  T h e y  w e r e  m a d e  u p  o f  f i r s t  y e a r  
s t u d e n t s ,  s e c o n d  y e a r  s t u d e n t s ,  t h i r d  y e a r  s t u d e n t s  a n d  
f o u r t h  y e a r  s t u d e n t s ,  w i t h  t w e n t y - f i v e  s t u d e n t s  i n  e a c h  
l e v e l .  T h e  r e a s o n  b e h i n d  i n c l u d i n g  d i f f e r e n t  y e a r s  o f  s t u d y -
i n g  E n g l i s h  w a s  t o  s e e  i f  e r r o r s  d e c r e a s e  w h e n  t h e  n u m b e r  o f  
y e a r s  o f  s t u d y i n g  E n g l i s h  i n c r e a s e s .  
C h a p t e r  2  o f  t h i s  s t u d y  p r e s e n t s  a  r e v i e w  o f  t h e  l i t e r a -
t u r e .  I n  C h a p t e r  3 ,  t h e  p u r p o s e  o f  t h e  s t u d y  i s  o u t l i n e d  
a n d  a  b r i e f  c o n t r a s t i v e  a n a l y s i s  b e t w e e n  E n g l i s h  a n d  A r a b i c  
s e n t e n t i a l  c o m p l e m e n t a t i o n  i s  p r e s e n t e d .  T h e  r e s e a r c h  d e -
s i g n ,  t e s t i n g  p r o c e d u r e s ,  a n d  m e t h o d  u s e d  i n  t h e  d a t a  a n a l y -
s i s  a r e  p r e s e n t e d  i n  C h a p t e r  4 .  C h a p t e r  5  c o n t a i n s  t h e  r e -
s u l t s  a n d  d i s c u s s i o n ;  a  s u m m a r y  a n d  c o n c l u s i o n  a r e  g i v e n  i n  
C h a p t e r  6 .  
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2 .  R E V I E W  O F  T H E  L I T E R A T U R E  
S e c o n d - l a n g u a g e  t e a c h e r s  a r e  c o n c e r n e d  w i t h  t h e  c a u s e  
a n d  e l i m i n a t i o n  o f  e r r o r s  i n  s e c o n d - l a n g u a g e  c l a s s e s .  U n t i l  
r e c e n t l y ,  m o s t  l i n g u i s t s  b e l i e v e d  t h a t  e r r o r s  w e r e  d u e  t o  
i n t e r f e r e n c e  f r o m  t h e  m o t h e r  t o n g u e .  O n  t h i s  b a s i s ,  t h e y  
p l a c e d  a  g r e a t  d e a l  o f  i m p o r t a n c e  o n  c o n t r a s t i v e  a n a l y s i s  
( C A ) .  C A  i n v o l v e s  l o o k i n g  f o r  t h e  s i m i l a r i t i e s  a n d  d i f f e r -
e n c e s  b e t w e e n  t w o  l a n g u a g e s  s o  a s  t o  b e  a b l e  t o  p r e d i c t  
d i f f i c u l t i e s .  R e c e n t  i n v e s t i g a t i o n s  o f  t h e  e r r o r s  m a d e  b y  
s e c o n d - l a n g u a g e  l e a r n e r s  h a v e  r e v e a l e d  s u r p r i s i n g  s t a t i s t i c s .  
A l t h o u g h  s o m e  e r r o r s  a r e  t h e  d i r e c t  r e s u l t  o f  n a t i v e -
l a n g u a g e  i n t e r f e r e n c e ,  t h e  p e r c e n t a g e  i s  n o t  s o  l a r g e  a s  
h a d  b e e n  b e l i e v e d .  
B e c a u s e  t h e  s t u d y  u n d e r t a k e n  h e r e  i s  c o n c e r n e d  w i t h  b o t h  
c o n t r a s t i v e  a n d  e r r o r  a n a l y s i s ,  i t  w i l l  b e  r e l e v a n t  t o  r e v i e w  
s o m e  o f  t h e s e  s t u d i e s .  T h i s  i s  d o n e  i n  t h e  f i r s t  s e c t i o n  o f  
t h i s  c h a p t e r .  B e c a u s e  s u c h  s t u d i e s  h a v e  p r i m a r i l y  f o c u s e d  
o n  t h e  e r r o r s  m a d e  b y  s u b j e c t s  l e a r n i n g  a  s e c o n d  l a n g u a g e  i n  
o r d e r  t h e  d e t e r m i n e  t h e  i n v a r i a n t  o r d e r s  o f  a c q u i s i t i o n  f o r  
d i f f e r e n t  s t r u c t u r e s ,  t h e  s e c o n d  s e c t i o n  o f  t h i s  c h a p t e r  
w i l l  r e v i e w  s o m e  r e c e n t  s t u d i e s  o n  t h e  o r d e r  o f  a c q u i s i t i o n .  
A n o t h e r  i s s u e  i n  s e c o n d  l a n g u a g e  h a s  b e e n  t h e  r e l a t i o n s h i p  
b e t w e e n  E n g l i s h  p r o f i c i e n c y  a n d  t h e  n u m b e r  o f  y e a r s  o f  
l a n g u a g e  s t u d y .  T h e  t h i r d  s e c t i o n  w i l l  d i s c u s s  t h i s  r e l a -
t i o n s h i p .  
- - - -
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2 . 1 .  C o n t r a s t i v e  a n d  E r r o r  A n a l y s i s  
D u r i n g  t h e  1 9 5 0 s ,  B .  F .  S k i n n e r  v i e w e d  l a n g u a g e  a c q u i -
s i t i o n  e s s e n t i a l l y  a s  t h e  f o r m a t i o n  o f  h a b i t s  o r  a s  t h e  
r e s u l t  o f  t h e  i n d i v i d u a l ' s  l e a r n i n g  a  l a r g e  n u m b e r  o f  d i s -
c r e t e  e l e m e n t s  a n d  t h e n  g a i n i n g  t h e  a b i l i t y  t h r o u g h  p r a c -
t i c e  t o  m a n i p u l a t e  t h e s e  e l e m e n t s  i n  a  r a p i d  a n d  a u t o m a t i c  
f a s h i o n .  B y  1 9 6 4 ,  t h e  s h o r t c o m i n g s  o f  S k i n n e r ' s  t h e o r y  
h a d  b e e n  w i d e l y  p u b l i c i z e d .  G e n e r a t i v e  l i n g u i s t i c s  n o t e d  
t h a t  l a n g u a g e  c o u l d  n o t  b e  n e a t l y  c u t  i n t o  d i s c r e t e  u n i t s ,  
t h a t  l a n g u a g e  w a s  a  h i e r a r c h i c a l  s t r u c t u r e  a n d  t h a t  t o  
a t t a i n  l i n g u i s t i c  b e h a v i o r ,  a n  i n d i v i d u a l  n e e d s  m o r e  t h a n  
r o t e  r e p e t i t i o n .  
A l t h o u g h  t h e r e  a r e  s o m e  p r o b l e m s  w i t h  t h i s  b e h a v i o r -
i s t i c  v i e w  o f  l a n g u a g e ,  i t  d i d  l e a d  t o  i n t e r e s t i n g  r e s e a r c h  
i n  s e c o n d  l a n g u a g e  a c q u i s i t i o n .  O n e  a r e a  w a s  t h e  i d e n t i f i -
c a t i o n  o f  p o t e n t i a l  d i f f i c u l t i e s  i n  t h e  l a n g u a g e  l e a r n i n g  
p r o c e s s .  R e s e a r c h e r s  t r i e d  t o  p r e d i c t  p r o b l e m s  b y  s y s t e m -
a t i c a l l y  c o m p a r i n g  t h e  l e a r n e r s '  m o t h e r  t o n g u e  w i t h  t h e  
t a r g e t  l a n g u a g e .  T h e y  c l a i m e d  t h a t  t h i s  w o u l d  e n a b l e  t h e  
l i n g u i s t  t o  p r e d i c t  t h e  d i f f i c u l t i e s  a  l e a r n e r  w o u l d  e n -
c o u n t e r :  t h o s e  e l e m e n t s  i n  t h e  t a r g e t  l a n g u a g e  t h a t  a r e  
s i m i l a r  t o  t h o s e  i n  t h e  l e a r n e r ' s  n a t i v e  l a n g u a g e  w i l l  
b e  s i m p l e  f o r  h i m  t o  l e a r n ,  a n d  t h o s e  e l e m e n t s  t h a t  a r e  
d i f f e r e n t  w i l l  b e  d i f f i c u l t .  T h i s  w a s  k n o w n  a s  t h e  c o n -
t r a s t i v e  a n a l y s i s  ( C A )  h y p o t h e s i s .  
- - - - - - - - - - - - - - - - - - - - - - - -
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N u m e r o u s  s t u d i e s  h a v e  b e e n  d o n e  i n  w h i c h  r e s e a r c h e r s  
m a d e  p r e d i c t i o n s  b a s e d  o n  c o n t r a s t i v e  a n a l y s i s ,  b u t  t h e y  
f o u n d  t h a t  t h e  r e s u l t s  o f  t h e i r  r e s e a r c h  h a d  n o  s u p p o r t  
f o r  t h e  p r e d i c t i o n s  o f  t h e  C A .  G e o r g e  ( 1 9 7 1 )  f o u n d  t h a t  
o n l y  o n e - t h i r d  o f  t h e  d e v i a n t  s e n t e n c e s  f r o m  s e c o n d  l a n -
g u a g e  l e a r n e r s  c o u l d  b e  a t t r i b u t e d  t o  l a n g u a g e  t r a n s f e r ,  
a  f i g u r e  s i m i l a r  t o  t h a t  g i v e n  b y  W h i t m a n  a n d  J a c k s o n  ( 1 9 7 2 )  
a n d  B r u d h i p r a b h a  ( 1 9 7 2 ) .  I n  a n  a n a l y s i s  o f  E n g l i s h  e r r o r s  
p r o d u c e d  b y  s p e a k e r s  o f  a  m u l t i t u d e  o f  u n r e l a t e d  l a n g u a g e s  
r e p r e s e n t i n g  s e v e r a l  l a n g u a g e  f a m i l i e s ,  R i c h a r d s  ( 1 9 7 1 )  
n o t e d  t h a t  t h e r e  a r e  s i m i l a r  e r r o r s  r e g a r d l e s s  o f  t h e  
l e a r n e r ' s  l a n g u a g e  b a c k g r o u n d .  H e  c a l l e d  t h e s e  t y p e s  o f  
e r r o r s  i n t r a l i n g u a l  a n d  d e v e l o p m e n t a l  e r r o r s .  
I n t r a l i n g u a l  e r r o r s  a r e  t h o s e  w h i c h  r e f l e c t  
t h e  g e n e r a l  c h a r a c t e r i s t i c s  o f  r u l e  l e a r n i n g ,  
s u c h  a s  f a u l t y  g e n e r a l i z a t i o n ,  i n c o m p l e t e  a p -
p l i c a t i o n  o f  r u l e s ,  a n d  f a i l u r e  t o  l e a r n  c o n -
d i t i o n s  u n d e r  w h i c h  r u l e s  a p p l y .  D e v e l o p m e n t a l  
e r r o r s  i l l u s t r a t e  t h e  l e a r n e r  a t t e m p t i n g  t o  
b u i l d  u p  h y p o t h e s e s  a b o u t  t h e  E n g l i s h  l a n -
g u a g e  f r o m  h i s  l i m i t e d  e x p e r i e n c e  o f  i t  i n  
t h e  c l a s s r o o m  o r  t e x t b o o k .  ( R i c h a r d s ,  1 9 7 1 ,  
p .  2 0 6 )  
L i k e  t h e  f i r s t  l a n g u a g e  l e a r n e r ,  t h e  s e c o n d  l a n g u a g e  l e a r n e r  
t r i e s  t o  d e r i v e  t h e  r u l e s  b e h i n d  t h e  d a t a  t o  w h i c h  h e  h a s  
b e e n  e x p o s e d ,  a n d  m a y  d e v e l o p  h y p o t h e s e s  t h a t  c o r r e s p o n d  
n e i t h e r  t o  t h e  m o t h e r  t o n g u e  n o r  t o  t h e  t a r g e t  l a n g u a g e .  I n  
a n  e x p e r i m e n t  o n  l e a r n i n g  R u s s i a n  w o r d  o r d e r ,  T o r r y  ( 1 9 6 6 )  
f o u n d  t h a t E n g l i s h  s u b j e c t s  s o m e t i m e s  a d o p t e d  a  c o n s i s t e n t  
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w o r d  o r d e r  d i f f e r e n t  f r o m  t h a t  i n  e i t h e r  R u s s i a n  o r  E n g l i s h .  
B y  t h e  l a t e  1 9 6 0 s ,  s e c o n d  l a n g u a g e  l e a r n i n g  h a d  b e g u n  
t o  b e  e x a m i n e d  i n  m u c h  t h e  s a m e  w a y  t h a t  f i r s t  l a n g u a g e  
l e a r n i n g  h a d  b e e n  s t u d i e d  f o r  so~e t i m e :  t h e  l e a r n e r  w a s  
l o o k e d  u p o n  n o t  a s  a  p r o d u c e r  o f  i m p e r f e c t  l a n g u a g e  f u l l  o f  
m i s t a k e s ,  b u t  a s  a n  i n t e l l i g e n t  a n d  c r e a t i v e  b e i n g  p r o c e e d -
i n g  t h r o u g h  l o g i c a l ,  s y s t e m a t i c  s t a g e s  o f  a c q u i s i t i o n .  
N o  o n e  e x p e c t s  a  c h i l d  l e a r n i n g  h i s  m o t h e r  
t o n g u e  t o  p r o d u c e  f r o m  t h e  e a r l i e s t  s t a g e s  o n l y  
c o r r e c t  f o r m s .  W e  i n t e r p r e t  h i s  " i n c o r r e c t "  
u t t e r a n c e s  a s  b e i n g  e v i d e n c e  t h a t  h e  i s  i n  t h e  
p r o c e s s  o f  a c q u i r i n g  l a n g u a g e ,  a n d  i t  i s  t h e  
" e r r o r s "  w h i c h  p r o v i d e  t h e  e v i d e n c e  o f  t h e  
s t a g e  o f  h i s  d e v e l o p m e n t .  I n  t h e  s a m e  w a y ,  a  
s e c o n d  l a n g u a g e  l e a r n s  b y  a  g r a d u a l  p r o c e s s  o f  
t r i a l  a n d  e r r o r  a n d  h y p o t h e s i s  t e s t i n g ,  t h e  
l e a r n e r  s l o w l y  a n d  t e d i o u s l y  s u c c e e d s  i n  e s t a b -
l i s h i n g  c l o s e r  a n d  c l o s e r  s y s t e m  t o  t h a t  u s e d  
b y  n a t i v e  s p e a k e r s  o f  t h e  t a r g e t  l a n g u a g e .  
( C o r d e r ,  1 9 6 7 ,  p .  1 6 5 )  
A  n u m b e r  o f  t e r m s  h a v e  b e e n  u s e d  t o  d e s c r i b e  t h e  p e r -
s p e c t i v e  w h i c h  s t r e s s e d  t h e  l e g i t i m a c y  o f  t h e  l e a r n e r ' s  s e c -
o n d  l a n g u a g e  s y s t e m .  T h e  b e s t  k n o w n  o f  t h e s e  t e r m s  i s  " i n -
t e r l a n g u a g e "  ( S e l i n k e r ,  1 9 7 2 ) .  A n  i n t e r l a n g u a g e  i s  a n o t h e r  
n a m e  f o r  t h e  l e a r n e r ' s  l a n g u a g e ;  i t  i s  t h e  s y s t e m  u s e d  b y  
t h e  l a n g u a g e  l e a r n e r  w h e n  p r o d u c i n g  u t t e r a n c e s  i n  a  t a r g e t  
l a n g u a g e .  T h i s  s y s t e m  c o n t a i n s  e l e m e n t s  o f  t h e  t a r g e t  
l a n g u a g e ,  e l e m e n t s  o f  t h e  m o t h e r  l a n g u a g e  a n d  e l e m e n t s  w h i c h  
b e l o n g  t o  n e i t h e r  s y s t e m  b u t  m a y  b e  a  m i x t u r e  o f  t h e  t w o .  
7  
I n t e r  l a n g u a g e  
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M o t h e r  l a n g u a g e  T a r g e t  l a n g u a g e  
N e m s e r  ( 1 9 7 1 )  r e f e r r e d  t o  t h e  s a m e  g e n e r a l  phenom~non i n  
s e c o n d  l a n g u a g e  l e a r n i n g  b u t  s t r e s s e d  t h e  s u c c e s s i v e  a p p r o x i -
m a t i o n  t o  t h e  t a r g e t  l a n g u a g e  i n  h i s  t e r m  " a p p r o x i m a t i v e  
s y s t e m " .  C o r d e r  ( 1 9 7 1 )  u s e d  t h e  t e r m  " i d i o s y n c r a t i c  
d i a l e c t "  t o  c o n n o t e  t h e  i d e a  t h a t  t h e  l e a r n e r ' s  l a n g u a g e  
i s  u n i q u e  t o  a  p a r t i c u l a r  i n d i v i d u a l ,  a n d  t h a t  t h e  r u l e s  
o f  t h e  l e a r n e r ' s  l a n g u a g e  a r e  p a r t i c u l a r  t o  t h e  l a n g u a g e  
o f  t h a t  i n d i v i d u a l  a l o n e .  H e  a l s o  u s e d  t h e  t e r m  " t r a n s i -
t i o n a l  c o m p e t e n c e "  w h i c h  b o r r o w s  t h e  n o t i o n  o f  " c o m p e t e n c e "  
f r o m  C h o m s k y  a n d  e m p h a s i z e s  t h a t  t h e  l e a r n e r  p o s s e s s e s  a  
c e r t a i n  b o d y  o f  k n o w l e d g e  w h i c h  w e  h o p e  i s  c o n s t a n t l y  
d e v e l o p i n g ,  w h i c h  u n d e r l i e s  t h e  u t t e r a n c e s  h e  m a k e s  a n d  
w h i c h  i t  i s  t h e  t a s k  o f  t h e  a p p l i e d  l i n g u i s t  t o  i n v e s t i g a t e .  
W h i l e  e a c h  o f  t h e s e  d e s i g n a t i o n s  e m p h a s i z e s  a  p a r t i c u l a r  n o -
t i o n ,  t h e y  s h a r e  t h e  c o n c e p t  t h a t  t h e  s e c o n d  l a n g u a g e  l e a r n e r  
i s  f o r m i n g  h i s  o w n  s e l f - c o n t a i n e d  l i n g u i s t i c  s y s t e m .  T h i s  
i s  n e i t h e r  t h e  s y s t e m  o f  t h e  n a t i v e  l a n g u a g e  n o r  t h e  s y s t e m  
o f  t h e  t a r g e t  l a n g u a g e ,  b u t  i n s t e a d ,  f a l l s  b e t w e e n  t h e  t w o  
( i . e . ,  i n t r a l i n g u a l ) .  
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R e s e a r c h e r s  a n d  t e a c h e r s  o f  s e c o n d  l a n g u a g e  s o o n  c o m e  
t o  r e a l i z e  t h a t  t h e  m i s t a k e s  a  p e r s o n  m a k e s  i n  t h i s  p r o c e s s  
o f  c o n s t r u c t i n g  a  n e w  s y s t e m  o f  l a n g u a g e  n e e d e d  t o  b e  
a n a l y z e d  c a r e f u l l y ,  f o r  t h e y  p o s s i b l y  h e l d  i n  t h e m  s o m e  o f  
t h e  k e y s  t o  t h e  u n d e r s t a n d i n g  o f  t h e  p r o c e s s  o f  s e c o n d  
l a n g u a g e  a c q u i s i t i o n .  
A  l e a r n e r ' s  e r r o r s ,  t h e n ,  p r o v i d e  e v i d e n c e  o f  t h e  
s y s t e m  o f  t h e  l a n g u a g e  t h a t  h e  i s  u s i n g  ( i . e .  h a s  
l e a r n e d )  a t  a  p a r t i c u l a r  p o i n t  i n  t h e  c o u r s e  •  •  •  
t h e y  p r o v i d e  t o  t h e  r e s e a r c h e r  e v i d e n c e  o f  h o w  
l a n g u a g e  i s  l e a r n e d  o r  a c q u i r e d ,  w h a t  s t r a t e g i e s  
o r  p r o c e d u r e s  t h e  l e a r n e r  i s  e m p l o y i n g  i n  h i s  
d i s c o v e r y  o f  t h e  l a n g u a g e  •  •  •  •  ( C o r d e r ,  1 9 6 7 ,  
p .  1 6 7 )  
C o r d e r  ( 1 9 8 1 )  p o i n t e d  o u t  t h a t  e v e r y  l a n g u a g e  l e a r n e r  
h a s  a  l a n g u a g e  a t  a l l  p o i n t s  o f  h i s  l e a r n i n g  c a r e e r ,  a n d  
t h a t  w e  c a n  d e s c r i b e  h i s  l a n g u a g e :  
T h a t  h i s  l a n g u a g e  i s  c h a n g i n g  a l l  t h e  t i m e ,  t h a t  
h i s  r u l e s  a r e  c o n s t a n t l y  u n d e r g o i n g  r e v i s i o n  i s ,  
o f  c o u r s e ,  t r u e  a n d  m e r e l y  c o m p l i c a t e s  t h e  p r o b -
l e m  o f  d e s c r i p t i o n  b u t  d o e s  n o t  i n v a l i d a t e  t h e  
c o n c e p t  o f  " a  l e a r n e r ' s  l a n g u a g e " .  ( C o r d e r ,  1 9 8 1 ,  
p .  5 6 )  
C o r d e r  s u g g e s t e d  t h a t  t h e  s t u d y  o f  t h e  l e a r n e r ' s  l a n g u a g e  i s  
s i m i l a r  t o  t h e  e r r o r  a n a l y s i s .  T h e  o n l y  d i f f e r e n c e  t h a t  h e  
c a n  s e e  l i e s  i n  w h i c h  i s  b e i n g  c o m p a r e d .  I n  e r r o r  a n a l y s i s ,  
w e  c o m p a r e  t h e  l e a r n e r ' s  l a n g u a g e  w i t h  t h e  " w h o l e "  o f  t h e  
t a r g e t  l a n g u a g e ,  i . e . ,  a l l  a s p e c t s  a n d  r u l e s  o f  t h e  t a r g e t  
l a n g u a g e .  I n  t h e  s t u d y  o f  t h e  l e a r n e r ' s  l a n g u a g e ,  w e  s e e  
t h e  r e l a t i o n  o f  w h a t  h a s  a l r e a d y  b e e n  t a u g h t  s o  f a r  t o  w h a t  
t h e  l e a r n e r ' s  k n o w l e d g e  i s  a t  t h e  s a m e  p o i n t .  
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W h a t  i s  c o n c l u d e d  f r o m  t h i s  s e c t i o n  i s  t h a t  t h e  n u m b e r  
o f  e r r o r s  d u e  t o  t r a n s f e r  i s  q u i t e  s m a l l .  S o ,  t h e  c l a i m  t h a t  
t h e  p r i n c i p a l  b a r r i e r  t o  s e c o n d  l a n g u a g e  a c q u i s i t i o n  i s  t h e  
i n t e r f e r e n c e  o f  t h e  f i r s t  l a n g u a g e  s y s t e m  d o e s  n o t  s e e m  t o  
h o l d .  T h i s  w o u l d  t e n d  t o  s u p p o r t  t h e  e r r o r  a n a l y s i s  h y p o t h -
e s i s  t h a t  e r r o r s  f r o m  a l l  s o u r c e s ,  n o t  o n l y  n e g a t i v e  t r a n s f e r  
f r o m  t h e  f i r s t  l a n g u a g e ,  b e  c o n s i d e r e d .  
2 . 2 .  S t u d i e s  o n  O r d e r  o f  A c q u i s i t i o n  
M a n y  s t u d i e s  h a v e  a l r e a d y  b e e n  d o n e  t o  d e t e r m i n e  t h e  o r -
d e r  o f  a c q u i s i t i o n  o f  m o r p h e m e s .  T h e  s t u d i e s  s u p p o r t  t h e  n o -
t i o n  o f  u n i v e r s a l  l a n g u a g e  l e a r n i n g  s t r a t e g i e s .  R o g e r  B r o w n  
( 1 9 7 3 )  m a d e  a  l o n g i t u d i n a l  s t u d y  o f  m o r p h e m e  a c q u i s i t i o n  i n  
f i r s t  l a n g u a g e  l e a r n e r s .  H e  f o u n d  t h a t  t h e  o r d e r  o f  a c q u i s i -
t i o n  o f  f o u r t e e n  g r a m m a t i c a l  m o r p h e m e s  i n  E n g l i s h  i s  i n v a r i -
a n t  i n  t h e  s p e e c h  o f  t h r e e  c h i l d r e n ,  A d a m ,  E v e ,  a n d  S a r a h .  
D e s p i t e  d i f f e r i n g  r a t e s  o f  f i r s t  l a n g u a g e  a c q u i s i t i o n ,  B r o w n  
f o u n d  e v i d e n c e  f o r  a  u n i f o r m  d e v e l o p m e n t a l  c o u r s e  t h a t  a l l  
c h i l d r e n  t a k e  i n  l e a r n i n g  E n g l i s h .  S i m i l a r  s t u d y  w a s  m a d e  b y  
d e  V i l l i e r s  a n d  d e  V i l l i e r s  ( 1 9 7 3 ) .  S p e e c h  s a m p l e s  w e r e  t a k e n  
f r o m  t w e n t y - o n e  c h i l d r e n .  A f t e r  s c o r i n g  t h e  p r e s e n c e  o r  a b -
s e n c e  o f  t h e  s a m e  f o u r t e e n  g r a m m a t i c a l  m o r p h e m e s  a s  B r o w n  
s t u d i e d  i n  l i n g u i s t i c  a n d  n o n l i n g u i s t i c  " o b l i g a t o r y  c o n t e x t s "  
( i . e . ,  c o n t e x t s  r e q u i r e  t h e  p r e s e n c e  o f  t h e  m o r p h e m e ) ,  t h e y  
f o u n d  a  s i g n i f i c a n t  c o r r e l a t i o n  b e t w e e n  t h e i r  r a n k  o r d e r i n g s  
a n d  t h o s e  o f  B r o w n ' s .  
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D u l a y  a n d  B u r t  ( 1 9 7 2 ,  1 9 7 4 a ,  1 9 7 4 b )  h a v e  d o n e  t h r e e  
s t u d i e s  t o  d i s c o v e r  t h e  u n i v e r s a l  s e c o n d  l a n g u a g e  l e a r n i n g  
s t r a t e g i e s  c o m m o n  t o  a l l  c h i l d r e n .  D u l a y  a n d  B u r t  i n d i c a t e d  
t h a t  c h i l d r e n  r e c o n s t r u c t E n g l i s h  s y n t a x  i n  s i m i l a r  w a y s ,  r e -
g a r d l e s s  o f  f i r s t  l a n g u a g e  b a c k g r o u n d .  T h e y  f o u n d  a  g r e a t  
s i m i l a r i t y  i n  t h e  t y p e s  o f  e r r o r s  t h a t  S p a n i s h ,  C h i n e s e ,  
J a p a n e s e ,  a n d  N o r w e g i a n - s p e a k i n g  c h i l d r e n  m a k e  w h i l e  s t i l l  
l e a r n i n g  E n g l i s h .  T h i s  i s  d u e  t o  w h a t  D u l a y  a n d  B u r t  c a l l  
" c r e a t i v e  c o n s t r u c t i o n " :  
T h e  p r o c e s s  i n  w h i c h  c h i l d r e n  g r a d u a l l y  r e c o n s t r u c t  
r u l e s  f o r  s p e e c h  t h e y  h e a r ,  g u i d e d  b y  u n i v e r s a l  i n -
n a t e  m e c h a n i s m s  w h i c h  c a u s e  t h e m  t o  f o r m u l a t e  c e r -
t a i n  t y p e s  o f  h y p o t h e s e s  a b o u t  t h e  l a n g u a g e  s y s t e m  
b e i n g  a c q u i r e d ,  u n t i l  t h e  m i s m a t c h  b e t w e e n  w h a t  t h e y  
a r e  e x p o s e d  t o  a n d  w h a t  t h e y  p r o d u c e  i s  r e s o l v e d .  
( D u l a y  a n d  B u r t ,  1 9 7 4 c ,  p .  3 7 )  
D u l a y  a n d  B u r t  ( 1 9 7 3 )  f o u n d  t h a t  t h e  a c q u i s i t i o n  s e -
q u e n c e  o f  e i g h t  s t r u c t u r e s  w a s  t h e  s a m e  f o r  t h r e e  d i f f e r e n t  
g r o u p s  o f  c h i l d r e n :  C h i c a n o ,  M e x i c a n ,  a n d  P u e r t o  R i c a n  
c h i l d r e n .  P l u r a l  m o r p h e m e  (-~) w a s  a c q u i r e d  f i r s t ,  f o l l o w e d  
b y  p r o g r e s s i v e  m o r p h e m e  ( - i n g ) ,  c o p u l a  ( i s } ,  a r t i c l e s  ( a ,  
t h e ) ,  a u x i l i a r y  ( i s ) ,  i r r e g u l a r  p a s t  ( a t e ,  g a v e ) ,  t h i r d  
p e r s o n  s i n g u l a r  m o r p h e m e  (-~), a n d  p o s s e s s i v e  m o r p h e m e  C - ' s ) .  
I n  1 9 7 4 ,  D u l a y  a n d  B u r t  ( 1 9 7 4 a )  c o m p a r e d  C h i n e s e  a n d  
S p a n i s h - s p e a k i n g  c h i l d r e n ' s  a c q u i s i t i o n  o r d e r  f o r  e l e v e n  
E n g l i s h  " f u n c t o r s . "  T h e  f u n c t o r s  i n c l u d e  t h e  o r i g i n a l  e i g h t  
s t r u c t u r e s  i n  t h e i r  1 9 7 3  s t u d y ,  p l u s  p r o n o u n  c a s e  ( n o m i n a t i v e  
a n d  a c c u s a t i v e ) ,  r e g u l a r  p a s t  m o r p h e m e  ( - e d ) ,  a n d  l o n g  p l u r a l  
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m o r p h e m e  ( - e s ,  e . g . ,  the-~ i n  h o u s e s  a s  o p p o s e d  t o  t h e  
" s h o r t "  p l u r a l  m o r p h e m e  -~ i n  g i r l s ) .  T h e y  f o u n d  t h a t  t h e  
s e q u e n c e s  o f  a c q u i s i t i o n  o f  e l e v e n  f u n c t o r s  o b t a i n e d  f o r  
S p a n i s h  a n d  C h i n e s e  c h i l d r e n  a r e  v i r t u a l l y  t h e  s a m e  a l t h o u g h  
t h e  g r a m m a r  o f  t h e  e l e v e n  f u n c t o r s  i s  w i d e l y  d i f f e r e n t  i n  
C h i n e s e  a n d  S p a n i s h .  C h i n e s e  d o e s  n o t  e x p r e s s  t h e  c o p u l a  a t  
a l l ,  w h i l e  S p a n i s h  d o e s .  Y e t  b o t h  C h i n e s e  a n d  S p a n i s h  c h i l -
d r e n  a c q u i r e  c o p u l a  a t  a b o u t  t h e  s a m e  p o i n t  i n  t h e  s e q u e n c e .  
T h e i r  c o n c l u s i o n  i s  t h a t  i t  i s  t h e  L 2  s y s t e m ,  r a t h e r  t h a n  
t h e  L l  s y s t e m ,  t h a t  g u i d e s  t h e  a c q u i s i t i o n  p r o c e s s .  
I n  1 9 7 8 ,  B a i l e y  e t  a l .  m a d e  a  s t u d y  o f  t h e  a d u l t  l e a r n -
e r ' s  a c q u i s i t i o n  o f  m o r p h e m e s .  T h e y  r e p l i c a t e d  t h e  p r o c e d u r e  
u s e d  b y  D u l a y  a n d  B u r t  f o r  c h i l d  l e a r n e r s  t o  c o m p a r e  t h e  
a d u l t  o r d e r  o f  g r a m m a t i c a l  m o r p h e m e  a c q u i s i t i o n  t o  t h a t  f o r  
c h i l d r e n .  S e v e n t y - t h r e e  a d u l t  s u b j e c t s  ( a g e s  s e v e n t e e n  t o  
f i f t y - f i v e )  w e r e  t e s t e d .  T h e  s u b j e c t s  d i f f e r e d  i n  t h e  a m o u n t  
o f  i n s t r u c t i o n ,  e x p o s u r e  t o  E n g l i s h ,  a n d  m o t h e r  t o n g u e .  T h e  
r e s e a r c h e r s  f o u n d  t h a t  t h e r e  w a s  n o  s i g n i f i c a n t  d i f f e r e n c e  i n  
t h e  o r d e r  o f  m o r p h e m e  a c q u i s i t i o n  a m o n g  a d u l t s .  T h e y  a l s o  
f o u n d  t h a t  t h e  o r d e r  a g r e e d  t o  t h a t  f o u n d  b y  D u l a y  a n d  B u r t .  
S i n c e  s u b j e c t s  w i t h  d i f f e r e n t  f i r s t  l a n g u a g e s  p e r f o r m e d  s i m i -
l a r l y ,  t h e  r e s u l t s  a r e  a l s o  c o n s i s t e n t  w i t h  f i n d i n g s  t h a t  
e r r o r s  i n  s e c o n d  l a n g u a g e  l e a r n i n g  a r e  n o t  a l l  t h e  r e s u l t  o f  
i n t e r f e r e n c e  f r o m  t h e  f i r s t  l a n g u a g e .  T h i s  i n d i c a t e s ,  a s  
t h e y  n o t e d ,  t h a t  a d u l t s  u s e  c o m m o n  s t r a t e g i e s  f o r  s e c o n d  
~---~-------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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l a n g u a g e  l e a r n i n g .  
A n o t h e r  s t u d y  b y  L a r s e n  ( 1 9 7 8 )  i n c l u d e d  f i v e  t a s k s - -
r e a d i n g ,  w r i t i n g ,  l i s t e n i n g ,  i n i t i a t i n g  a n d  s p e a k i n g .  T h e  
B i l i n g u a l  S y n t a x  m e a s u r e ,  a n  i n s t r u m e n t  d e v i s e d  t o  e l i c i t  
n a t u r a l  s p o n t a n e o u s  s p e e c h  d a t a ,  w a s  a d m i n i s t e r e d  t o  t w e n t y -
f o u r  a d u l t  l e a r n e r s  o f  E S L .  T h e r e  w e r e  s i x  s u b j e c t s  f r o m  
e a c h  o f  f o u r  n a t i v e - l a n g u a g e  b a c k g r o u n d s - - A r a b i c ,  J a p a n e s e ,  
P e r s i a n  a n d  S p a n i s h .  T h e  r e s u l t s  o f  t h i s  s t u d y  s h o w e d  t h a t  
l a n g u a g e  b a c k g r o u n d  d i d  n o t  h a v e  a  s i g n i f i c a n t  e f f e c t  o n  t h e  
o r d e r  i n  w h i c h  E S L  l e a r n e r s  a c q u i r e  E n g l i s h  m o r p h e m e s .  
A l t h o u g h  a l l  t h e s e  m o r p h e m e  s t u d i e s  s u p p o r t e d  t h e  n o t i o n  
o f  u n i v e r s a l  l a n g u a g e  l e a r n i n g  s t r a t e g i e s ,  R o s a n s k y  ( 1 9 7 6 )  
b r o u g h t  u p  t h e  q u e s t i o n  o f  w h e t h e r  t h e  i n d i v i d u a l  s u b j e c t ' s  
r a n k s  f o r  m o r p h e m e s  c o r r e l a t e .  R o s a n s k y  e x a m i n e d  a  o n e - h o u r  
t a p e d  s e s s i o n  f o r  e a c h  o f  h e r  s i x  s u b j e c t s  ( u n t u t o r e d  S p a n i s h  
s p e a k e r s  l e a r n i n g  E n g l i s h :  t w o  c h i l d r e n ,  t w o  a d o l e s c e n t s ,  
a n d  t w o  a d u l t s ) .  R o s a n s k y  o b s e r v e d  t h a t  w h e n  s h e  c o m p a r e d  
t h e  i n d i v i d u a l  s u b j e c t s '  r a n k s  f o r  m o r p h e m e s  i n  h e r  s t u d y ,  
t h e y  d i d  n o t  c o r r e l a t e  s i g n i f i c a n t l y ,  n o r  d i d  t h e  i n d i v i d u a l  
o r d e r s  o f  s u b j e c t s  p a i r e d  b y  a g e  c o r r e l a t e .  W i t h  s u c h  v a r i a -
t i o n  a m o n g  s u b j e c t s ,  R o s a n s k y  q u e s t i o n s  w h e t h e r  t h e  l a n g u a g e  
p e r f o r m a n c e  o f  t h e  p o p u l a t i o n s  i s  b e i n g  a c c u r a t e l y  d e s c r i b e d .  
T h i s  q u e s t i o n  w a s  a l s o  i n v e s t i g a t e d  b y  S c h w a r t e  ( 1 9 8 2 ) .  
S h e  e x a m i n e d  f o r t y - t h r e e  s t u d e n t s  s t u d y i n g  E n g l i s h  a t  t h e U n i -
v e r s i t y  o f  J y v a s k y l a ,  F i n l a n d .  S h e  a l s o  f o u n d  t h a t  r a n k i n g s  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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o f  d i f f i c u l t y  f o r  E n g l i s h  s e n t e n t i a l  c o m p l e m e n t a t i o n  v a r i e d  
f r o m  i n d i v i d u a l  t o  i n d i v i d u a l .  S u c h  f i n d i n g s ,  a s  s h e  s a i d ,  
a d d  a  c o n f i r m a t i o n  t o  t h e  d o u b t s  r a i s e d  b y  R o s a n s k y  ( 1 9 7 6 )  
a n d  o t h e r s  a b o u t  t h e  v a l i d i t y  o f  e q u a t i n g  g r o u p  r a n k i n g s  w i t h  
i n d i v i d u a l  r a n k i n g s .  S h e  a l s o  n o t e d  t h a t  r e s e a r c h e r s  m u s t  
b e  w a r y  o f  m a k i n g  c l a i m s  a b o u t  t h e  l a n g u a g e  a c q u i s i t i o n  
p r o c e s s  b a s e d  u p o n  c r o s s - s e c t i o n a l  g r o u p  d a t a .  
2 . 3 .  T h e  R e l a t i o n s h i p  b e t w e e n  E n g l i s h  P r o f i c i e n c y  
a n d  Y e a r s  o f  L a n g u a g e  S t u d y  
I t  h a s  b e e n  b e l i e v e d  t h a t  t h e r e  e x i s t s  a  p o s i t i v e  a n d  
s t r o n g  r e l a t i o n s h i p  b e t w e e n  t h e  l e n g t h  o f  f o r e i g n  o r  s e c o n d -
l a n g u a g e  s t u d y  a n d  a  s t u d e n t ' s  l e v e l  o f  p r o f i c i e n c y  i n  t h e  
t a r g e t  l a n g u a g e .  
S a e g e r t  e t  a l .  ( 1 9 7 4 )  d i d  a  s t u d y  i n  w h i c h  t h e y  i n v e s t i -
g a t e d  a n d  e x a m i n e d  t h e  r e l a t i o n s h i p  b e t w e e n  m e a s u r e d  E n g l i s h -
l a n g u a g e  p r o f i c i e n c y ,  y e a r s  o f  E n g l i s h - l a n g u a g e  s t u d y  a n d  t h e  
u s e  o f  E n g l i s h  a s  a  m e d i u m  o f  i n s t r u c t i o n .  A l l  t h e  s u b j e c t s  
w e r e  n a t i v e  s p e a k e r s  o f  A r a b i c :  t h e r e  w e r e  1 1 4  E g y p t i a n  a n d  
7 1  L e b a n e s e  u n i v e r s i t y  s t u d e n t s .  T h e  r e s u l t s  o f  m u l t i v a r i -
a t e  r e g r e s s i o n  a n a l y s e s  i n d i c a t e d  n o  s y s t e m a t i c  r e l a t i o n s h i p  
b e t w e e n  y e a r s  o f  E F L  s t u d y  a n d  E n g l i s h  p r o f i c i e n c y .  O n  t h e  
o t h e r  h a n d ,  s t u d e n t s  w h o  a t t e n d e d  c l a s s e s  i n  w h i c h  s o m e  
I n d o - E u r o p e a n  l a n g u a g e  w a s  u s e d  a s  t h e  m e d i u m  o f  i n s t r u c t i o n  
a c h i e v e d  g r e a t e r  E F L  p r o f i c i e n c y  t h a n  s t u d e n t s  w h o  d i d  n o t ,  
r e g a r d l e s s  o f  t h e  n u m b e r  o f  y e a r s  t h e y  h a d  s t u d i e d  E n g l i s h  
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a s  a  f o r m a l  c l a s s r o o m  s u b j e c t .  
G o d f r e y  ( 1 9 8 0 )  d i d  a  s t u d y  i n  a  d i s c o u r s e  a n a l y s i s  o f  
t e n s e  i n  a d u l t  E S L  m o n o l o g u e s .  H e  t o o k  s p e e c h  s a m p l e s  f r o m  
t w e n t y  a d u l t  E S L  s t u d e n t s  a t  t h e  U n i v e r s i t y  o f  M i c h i g a n  
E n g l i s h  L a n g u a g e  I n s t i t u t e .  F o u r  s t u d e n t s  a t  e a c h  o f  f i v e  
d i f f e r e n t  l e v e l s  o f  p r o f i c i e n c y  w e r e  s e l e c t e d  o n  t h e  b a s i s  
o f  t h e i r  s c o r e s  o n  a  p l a c e m e n t  t e s t  t a k e n  u p o n  t h e i r  a r r i v a l  
a t  t h e  E L I .  A  c o m m o n  a s s u m p t i o n  i s  t h a t  t h e  n u m b e r  o f  e r -
r o r s  d e c r e a s e s  a s  t h e  a m o u n t  o f  E S L  i n s t r u c t i o n  i n c r e a s e s :  
I n  e x a m i n i n g  a d u l t  s e c o n d  l a n g u a g e  l e a r n e r s '  e r r o r s  
o n  a n y  p a r t i c u l a r  l i n g u i s t i c  e l e m e n t ,  i t  s e e m s  
r e a s o n a b l e  t o  e x p e c t  b e g i n n i n g  l e a r n e r s  t o  h a v e  
t h e  l e a s t  c o n t r o l  o v e r  t h e  e l e m e n t  a n d  t h e r e b y ,  
t h e  m o s t  e r r o r s  i n  i t s  f o r m a t i o n  a n d  u s e .  O n e  
s h o u l d  a l s o  e x p e c t  l e a r n e r s  a t  e a c h  s u c c e s s i v e  
l e v e l  o f  i n c r e a s e d  p r o f i c i e n c y  t o  h a v e  g r e a t e r  
c o n t r o l  o v e r  t h e  e l e m e n t  a n d  t h u s  f e w e r  e r r o r s  
i n  i t s  f o r m a t i o n  a n d  u s e .  ( G o d f r e y ,  1 9 8 0 ,  p .  9 2 )  
G o d f r e y  f o u n d  t h a t  a  g r a d u a l  d e c r e a s e  i n  t e n s e  e r r o r s  d i d  n o t  
a l w a y s  o c c u r  b e c a u s e  o f  a n  i n c r e a s e  i n  p r o f i c i e n c y  l e v e l .  A s  
t h e  r e s e a r c h e r  s a y s ,  m a n y  s o u r c e s  a r e  f o u n d  t o  p r o d u c e  t h e  
u n e x p e c t e d  e r r o r  r a t e s  s u c h  a s  a v o i d a n c e ,  v a r i a t i o n  o f  t o p i c  
a n d  g e n r e .  
S c h a c h t e r  ( 1 9 7 4 )  e x a m i n e d  t h e  e r r o r s  o f  a d v a n c e d  learn~ 
e r s  i n  t h e  f o r m a t i o n  o f  r e l a t i v e  c l a u s e s  i n  w r i t t e n  c o m p o s i -
t i o n s .  S h e  f o u n d  t h a t  e v e n  t h o u g h  s o m e  o f  t h e  l e a r n e r s  
c o u l d  n o t  c o n t r o l  r e l a t i v e  c l a u s e s ,  t h e y  h a d  l o w  e r r o r  r a t e s .  
S h e  f o u n d  t h a t  t h i s  w a s  d u e  t o  a v o i d a n c e  o f  d i f f i c u l t  f o r m s .  
I n  s u m ,  w h a t  w e  m a y  c o n c l u d e  f r o m  t h e  t h r e e  s t u d i e s  
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m e n t i o n e d  i n  t h i s  s e c t i o n  i s  a s  f o l l o w s .  F i r s t ,  i t  s e e m s  
t h a t  t h e r e  i s  n o  r e l a t i o n s h i p  b e t w e e n  E n g l i s h  p r o f i c i e n c y  
a n d  y e a r s  o f  l a n g u a g e  s t u d y .  S e c o n d ,  c e r t a i n  l e a r n e r s  m a y  
a p p e a r  t o  h a v e  n o  d i f f i c u l t y  w i t h  a  c e r t a i n  s t r u c t u r e ,  w h i l e  
a c t u a l l y  t h e y  m a y  b e  a v o i d i n g  t r y i n g  t o  p r o d u c e  i t  f o r  f e a r  
o f  m a k i n g  a n  e r r o r .  T h u s ,  t h e  n o t i o n  o f  a v o i d a n c e  s t r a t e g y  
a d d s  a n  i m p o r t a n t  q u a l i f i c a t i o n  t o  t h e  e r r o r  a n a l y s i s  
h y p o t h e s i s .  T h u s ,  a n y  s t u d y  t h a t  i n v e s t i g a t e s  t h e  a c q u i s i -
t i o n  o f  g r a m m a t i c a l  f o r m s  s h o u l d  a l s o  c o n s i d e r  a v o i d a n c e .  
T h e  r e l a t i o n s h i p  b e t w e e n  y e a r s  o f  s t u d y  a n d  a c q u i s i t i o n  
n e e d s  f u r t h e r  i n v e s t i g a t i o n .  
~--~ ~-----~~-------------
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3 .  S E N T E N T I A L  C O M P L E M E N T A T I O N  
T h e  r e s e a r c h  u n d e r t a k e n  h e r e  i s  a n  i n v e s t i g a t i o n  t o  
d e t e r m i n e  t h e  d i f f i c u l t i e s  e n c o u n t e r e d  b y  A r a b i c  s p e a k e r s  
i n  t h e  a c q u i s i t i o n  o f  E n g l i s h  i n f i n i t i v a l  s e n t e n t i a l  
c o m p l e m e n t a t i o n .  S i n c e  t h e r e  w i l l  b e  a  s e c t i o n  i n  t h i s  
s t u d y  d e a l i n g  w i t h t h e  r o l e  o f  m o t h e r  t o n g u e  i n t e r f e r e n c e  
i n  c a u s i n g  e r r o r s ,  a  l i m i t e d  a n a l y s i s  o f  E n g l i s h  c o m p l e m e n -
t a t i o n  a n d  A r a b i c  c o m p l e m e n t a t i o n  w i l l  b e  p r e s e n t e d  h e r e .  
I t  i s  n o t  w i t h i n  t h e  s c o p e  o f  t h i s  w o r k  t o  d o  a  c o m p r e -
h e n s i v e  a n a l y s i s ;  t h i s  a n a l y s i s  i s  p r o v i d e d  o n l y  a s  a  
r e f e r e n c e  f o r  t h e  d i s c u s s i o n  o f  n a t i v e  l a n g u a g e  i n t e r f e r -
e n c e ,  w h i c h  w i l l  b e  d i s c u s s e d  l a t e r .  T h e  s e c o n d  s e c t i o n  
i n  t h i s  c h a p t e r  w i l l  p r e s e n t  t h e  f i n d i n g s  o f  o t h e r  s t u d i e s  
o n  c o m p l e m e n t a t i o n .  T h e  l a s t  s e c t i o n  w i l l  i n c l u d e  t h e  
p u r p o s e  f o r  u n d e r t a k i n g  t h e  r e s e a r c h ,  a s  w e l l  a s  s o m e  r e l e -
v a n t  q u e s t i o n s  w h i c h  w i l l  b e  a n s w e r e d  i n  t h i s  s t u d y .  
3 . 1 .  E n g l i s h  S e n t e n t i a l  C o m p l e m e n t a t i o n  
W i t h i n  t h e  g e n e r a t i v e  t r a n s f o r m a t i o n a l  f r a m e w o r k  
( C h o m s k y ,  1 9 5 7 ,  1 9 6 5 ) ,  c o m p l e m e n t a t i o n  i s  a  p r o c e s s  w h e r e b y  
s e n t e n c e s  a r e  e m b e d d e d  i n s i d e  o t h e r  s e n t e n c e s .  C o m p l e m e n t s  
m a y  b e  o f  t w o  t y p e s :  n o u n  p h r a s e  o r  v e r b  p h r a s e .  N o u n  
p h r a s e  c o m p l e m e n t s  a r e  t h o s e  c o m p l e m e n t s  e m b e d d e d  i n  t h e  n o u n  
p h r a s e  ( i . e . ,  s u b j e c t s ) .  V e r b  p h r a s e  c o m p l e m e n t s  a r e  t h o s e  
e m b e d d e d  i n  t h e  v e r b  p h r a s e  ( i . e . ,  o b j e c t ) .  
1 7  
( 1 )  N o u n  P h r a s e  C o m p l e m e n t :  
s  
N 0  
/ ' ' - , ,  V P  
N  , ,  
I  s  
i t  N 0  
V P  
( 2 )  V e r b  P h r a s e  C o m p l e m e n t  
s  
/  V P  
N P  /  
v  
· . ,  
N P  
/ " ' "  
N  S  
l  / ' ' " ' - .  
i t  N P  V P  
A s  c a n  b e  s e e n  i n  t h e  p r e v i o u s  d i a g r a m s ,  " i t "  e x i s t s  i n  t h e  
d e e p  s t r u c t u r e s  f o r  a l l  c o m p l e m e n t s .  L a k o f f  ( 1 9 6 8 )  a r g u e d  
f o r  i t s  p r e s e n c e ,  a n d  i t s  p r e s e n c e  a c c o u n t s  f o r  s e n t e n c e s  
s u c h  a s  ( a )  a n d  ( b )  :  
( a )  I t  i s  l i k e l y  t o  r a i n .  
( b )  I  d o n ' t  l i k e  i t  t h a t  y o u  c o m e  h o r n e  s o  l a t e .  
T h a t - c o m p l e m e n t s  a r e  o f  t h e  f o r m  " J o h n  b e l i e v e s  t h a t  
A l i c e  h a s  f l a t  f e e t " .  I n  g e n e r a t i v e - t r a n s f o r m a t i o n a l  g r a m -
m a r ,  t h i s  s e n t e n c e  w o u l d  h a v e  t h e  d e e p  s t r u c t u r e  s u c h  a s  
t r e e  D i a g r a m  ( 3 )  .  
(  3 )  
1 8  
s  
/~ 
N P  
N  
J o h n  
V P  
/~ 
/ /  ~ 
v  
N P  
I  ~s 
!  \  ~ 
1  r  A  
b e l i e v e s  \  N  V  N P  
i t  
I  \  I  
A l i c e  h a s  f l a t  f e e t .  
T o  t h i s  d e e p  s t r u c t u r e ,  t h e  t h a t - c o m p l e m e n t  r u l e  i s  a p p l i e d ,  
y i e l d i n g  t h e  s t r u c t u r e  i n  t r e e  D i a g r a m  4 .  
(  4 )  
s  
/ ' ' , , .  
V P  
N P  ~ 
I  /  " - . , , , N P  




J o h n  b e l i e v e s  N  s  
. I  
l t  
/
' ' · · - .  
' · ,  
t h a t  S  
r~ 
N P  V P  
I  0 . ,  
A l i c e  V  N P  
I  I  
h a s  f l a t  f e e t  
- - - - - -
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T h e  t h a t - c o m p l e m e n t i z e r  ( R u l e  ( 1 ) )  r e m o v e s  t h e  s e n t e n c e  
b o u n d a r i e s  o f  t h e  e m b e d d e d  s e n t e n c e  a n d  i n s e r t s  t h a t .  
R u l e  
(  1 )  :  
C o m £ l e m e n t i z e r  P l a c e m e n t  
S . D .  s  




x 2  
s .  I .  
1  
2  
3  4  5  
6  




t h a t  + 4  
0  6  
A l l  c o m p l e m e n t s  i n  t h e  d e e p  s t r u c t u r e ,  a s  L a k o f f  a r g u e s ,  
u n d e r g o  t h i s  c o m p l e m e n t i z e r  p l a c e m e n t  r u l e .  
T h e  m a j o r  d i f f e r e n c e  b e t w e e n  f o r - c o m p l e m e n t s  a n d  t h a t -
c o m p l e m e n t s ,  a s  C .  L .  B a k e r  ( 1 9 7 8 )  s t a t e s ,  i s  t h a t  i n  t h e  
f o r m e r ,  t h e  f i r s t  v e r b a l  e l e m e n t  i s  n o t  m a r k e d  f o r  t e n s e ,  
b u t  i n s t e a d  i s  p r e c e d e d  b y  t h e  i n f i n i t i v e  m a r k e r  t o .  
T h e  f o l l o w i n g  r u l e  i s  t h e  c o m p l e m e n t i z e r  c h a n g e  r u l e  
w h i c h  v e r b s  t h a t  a p p e a r  w i t h  i n f i n i t i v a l  a n d  g e r u n d i v e  
c o m p l e m e n t s  u n d e r g o  a f t e r  t h e  a p p l i c a t i o n  o f  t h e  c o m p l e -
m e n t i z e r  p l a c e m e n t  r u l e .  
R u l e  ( 2 ) :  C o m p l e m e n t i z e r  C h a n g e  ( f o r - t o )  
S . D .  
S . I .  
S . C .  
x l  
1  
1  
t h a t  
2  
0  
N P  
3  
V P  
4  
f o r  + 3  t o  + 4  
x 2  
5  
T r e e  D i a g r a m  ( 5 )  r e p r e s e n t s  t h e  s t r u c t u r e  b e f o r e  t h e  
a p p l i c a t i o n  o f  t h e  c o m p l e m e n t i z e r  c h a n g e  r u l e .  
( 5 )  
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P r e s  
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w a n t  i t  t h a t  
· ,  
s  
; - - - N P - V P  
/  I  /~ 
P r o  V  N P  
1  ~ 
I
I  D e t  N  
I  I  
I  f i n i s h  t h i s  b o o k  
T r e e  D i a g r a m  ( 6 )  i s  c r e a t e d  a f t e r  t h e  a p p l i c a t i o n  o f  f o r - t o  
c o m p l e m e n t i z e r  c h a n g e  r u l e .  
(  6 )  
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I  I  N P  
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p~ - t  N  
I  
D e  
f i n i s h  I  I  k  
I  t h i s  b o o  
2 1  
A f t e r  t h e  c o m p l e m e n t i z e r  p l a c e m e n t  a n d  c o m p l e m e n t i z e r  
c h a n g e  r u l e s  a p p l y ,  o t h e r  t r a n s f o r m a t i o n  r u l e s  a p p l y  t o  t h e  
s t r u c t u r e  d e r i v e d :  i d e n t i c a l - N P  d e l e t i o n ,  i t - s u b s t i t u t i o n ,  
e x t r a p o s i t i o n ,  i t - d e l e t i o n ,  a n d  c o m p l e m e n t i z e r  d e l e t i o n .  
T h e  i d e n t i c a l - N P  d e l e t i o n  r u l e  d e l e t e s  t h e  s u b j e c t  o f  
t h e  e m b e d d e d  s e n t e n c e  w h e n  i t  i s  c o - r e f e r e n t i a l  w i t h  t h e  
s u b j e c t  i n  t h e  m a t r i x  s e n t e n c e .  
R u l e  ( 3 ) :  I d e n t i c a l - N P  D e l e t i o n  
S . D .  
N P  - A U X  V  - s  [ f o r  - s  [ N P  - X ]  s ]  s  





C o n d i t i o n :  1  =  4  
S . C .  1 ,  2 ,  3 ,  0 ,  5  ( o b l i g a t o r y )  
F r o m  a  s t r u c t u r e  l i k e  D i a g r a m  ( 6 ) ,  w e  w o u l d  d e r i v e  D i a g r a m  
( 7 )  a f t e r  t h e  a p p l i c a t i o n  o f  i d e n t i c a l - N P  d e l e t i o n  r u l e .  
(  7 )  
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T n s  
P r e s  
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w a n t  
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N P  
~------­
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i t  
y _  _ _ _ _ _ _ _ _  _  
' . /  V P  
A u x  / ' - . . . . . - - . . . . . . _ _ _ _  
I  v  N P  
t o  I  ~ 
f o r  
f i n i s h  D e t  N  
I  I  
t h i s  b o o k  
2 2  
I t - s u b s t i t u t i o n  s u b s t i t u t e s  " i t "  f o r  t h e  s u b j e c t  o f  
t h e  e m b e d d e d  s e n t e n c e ,  a f t e r  t h i s  s u b j e c t  b e c o m e s  t h e  s u b -
j e c t  o f  t h e  m a t r i x  v e r b .  
R u l e  
(  4 )  :  I t - S u b s t i t u t i o n  
S . D .  
x l  
i t  
f o r  
N P  
s .  I .  
l i  2 I  3 I  4 I  
C o n d i t i o n s :  
2 - 3 - 4 - 5  i s  a n  N P  
3 - 4 - 5  
i s  a n  S  
4 - 5  
i s  a n  S  
S . C .  S u b s t i t u t e  4 I  f o r  2 I  
D e l e t e  4 I  
A d j o i n  3 I - 4 I - 5 I  t o  2 I  
D e l e t e  3 I - 4 I - 5 I  
V P  
x 2  
N P  V P  
5 I  6 !  
1
r i  
2
I I  
D i a g r a m  ( 8 )  i l l u s t r a t e s  t h e  s t r u c t u r e  o f  t h e  o b j e c t  c o m p l e -
m e n t  b e f o r e  I t - S u b s t i t u t i o n  a p p l i e s ,  a n d  D i a g r a m  ( 9 )  
i l l u s t r a t e s  t h e  s t r u c t u r e  a f t e r  t h e  a p p l i c a t i o n  o f  t h e  r u l e .  
D i a g r a m  ( 1 0 )  i l l u s t r a t e s  t h e  s t r u c t u r e  o f  t h e  s u b j e c t  
c o m p l e m e n t  b e f o r e  t h e  r u l e ' s  a p p l i c a t i o n  a n d  ( 1 1 )  r e p r e s e n t s  
t h e  s t r u c t u r e  a f t e r  t h e  r u l e  h a s  a p p l i e d .  
2 3  
(  8 )  
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c e r t a i n  
2 4  
( 1 1 )  s  
____-s~p 1 1 p - - - - V P  
N P  . / ' - - . . _  t o  ~ 
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/  " " " - .  f o r  b  r i c h  
.  c e r t a l n  e  
J o h n  l S  
T h e  c o m p l e m e n t i z e r  d e l e t i o n  r u l e ,  w h i c h  w i l l  b e  d i s c u s s e d  
l a t e r ,  w i l l  d e l e t e  t h e  " f o r . "  
E x t r a p o s i t i o n  m o v e s  a n  e m b e d d e d  s e n t e n c e  o u t  o f  t h e  N P  
i n  w h i c h  i t  o r i g i n a t e s  a n d  t o  t h e  e n d  o f  t h e  s e n t e n c e ,  
l e a v i n g  t h e  " i t "  i n  i t s  o r i g i n a l  p o s i t i o n .  
R u l e  
(  5 )  :  
E x t r a . 1 2 . o s i t i o n  
S . D .  
x l  
i t  s  
x 2  









T h u s ,  f r o m  D i a g r a m  ( 1 2 )  w e  w o u l d  d e r i v e  D i a g r a m  ( 1 3 )  t h r o u g h  
e x t r a p o s i t i o n .  
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N P  
I  
N  
I t  
2 5  
s  
- r - - - - -
V P  s  
I  
v  
( \  
i s  
l i k e l y  t h a t  
s  
- - - - - - - - - - - -









J o h n  
w i n  
t h e  
p r i z e  
E x t r a p o s i t i o n  i s  u s u a l l y  o p t i o n a l  b u t  i n  s o m e  c a s e s  i t  i s  
o b l i g a t o r y .  " I t "  i s  n e v e r  f o u n d  p r e c e d i n g  t h e  c o m p l e m e n t -
i z e r ,  t h a t ,  i n  s u b j e c t  c o m p l e m e n t s  a n d  v e r y  r a r e l y  i s  i t  
f o u n d  p r e c e d i n g  o b j e c t  c o m p l e m e n t s .  I f  e x t r a p o s i t i o n  h a s  
n o t  a p p l i e d ,  i t - d e l e t i o n  t h e n  o p e r a t e s  t o  d e l e t e  t h e  " i t "  
p r e c e d i n g  t h e  c o m p l e m e n t i z e r .  
R u l e  
(  6  L :  
I t - d e l e t i o n  
S . D .  
x l  
i t  
s  
x 2  
s .  I .  1  
2  3  4  
S . C .  1  
0  
3  4  
T h a t - d e l e t i o n  a c c o u n t s  f o r  t h e  o p t i o n a l  d e l e t i o n  o f  
" t h a t "  w h e n  i t  i s  i m m e d i a t e l y  p r e c e d e d  b y  a  v e r b .  F o r  a  
f e w  v e r b s ,  i t  i s  i n d i c a t e d  i n  t h e  l e x i c o n  t h a t  t h i s  r u l e  
o f  d e l e t i o n  c a n n o t  o p e r a t e .  
R u l e  ( 7 E _  T h a t - d e l e t i o n  
S . D .  
x l  
v  t h a t  
s  
x 2  
S . I .  
1  2  3  4  
5  
S . C .  1  2  0  
4  
5  
2 6  
A n  a d d i t i o n a l  a d j u s t m e n t  m u s t  b e  m a d e  b y  t r a n s f o r m a -
t i o n a l  r u l e s  t o  h a v e  t h e  c o r r e c t  s u r f a c e  s t r u c t u r e .  C o m p l e -
m e n t i z e r  d e l e t i o n  r u l e  d e l e t e s  t h e  " f o r "  b e f o r e  a  v e r b  
a f t e r  t h e  s u b j e c t  h a s  b e e n  r e m o v e d .  
R u l e  ( 8 ) :  C o m p l e m e n t i z e r  D e l e t i o n  
S . D .  
X  f o r  
S . I .  
1  
2  
S . C .  1  0  






( o b l i g a t o r y )  
T h u s ,  f r o m  D i a g r a m  ( 7 ) ,  w e  g e t  D i a g r a m  ( 1 4 )  a f t e r  t h e  i t -
d e l e t i o n  r u l e  h a s  a p p l i e d .  T o  D i a g r a m  ( 1 4 ) ,  t h e  c o m p l e -
m e n t i z e r - d e l e t i o n  r u l e  i s  a p p l i e d  a n d  t h e  r e s u l t  i s  D i a g r a m  
(  1 5 )  •  
( 1 4 )  
~ 
~ ~p----
N P  A U X  I  ~p 
I  
I  v  l  
T n s  I  
P r o  
/  j  w a n t  
I  
P r e s .  
-
s  
A _  
f o r  S  
r - - v P  
A u x  ~ 
I  v  N P  
t o /  ~ 
/  D e t  N  
f i n i s h  t h i s  b d o k  
W e  w o u l d  d e r i v e  D i a g r a m  ( 1 5 )  t h r o u g h  c o m p l e m e n t i z e r  d e l e -
t i o n :  
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(  1 5 )  
s  
V P  
P r o  T n s  
I  
I  
P r e s .  
~s 
V I  l~p 
A u x  ~ 
I  
/  N P  
w a n t  v  ~ 
t o  I  D e t  N  
f i n i s h  I  I  
t h i s  b o o k  
3 . 2 .  A r a b i c  C o m p l e m e n t a t i o n  
T h e r e  a r e  f i f t e e n  f o r m s  o f  A r a b i c  v e r b s  d e r i v e d  f r o m  t h e  
b a s i c  t r i l a t e r a l  r o o t ,  i . e . ,  t h e i r  s t e m  c o n t a i n s  t h r e e  r a d i -
c a l s  ( c o n s o n a n t s  o r  s e m i v o w e l s ) .  Q u a d r i l a t e r a l  r o o t s ,  i . e .  
r o o t s  c o n t a i n i n g  f o u r  c o n s o n a n t s ,  a l s o  o c c u r  i n  A r a b i c ,  b u t  
t h e  m a j o r i t y  o f  t h e  v e r b s  i n  m o d e r n  l i t e r a r y  A r a b i c  a r e  
t r i l a t e r a l .  T h e  r o o t  o f  a n y  v e r b  i n  A r a b i c  c a n  b e  k n o w n  
b y  g i v i n g  t h e  p a s t  t e n s e  o f  t h i s  v e r b ,  e . g . ,  
P a s t :  k a t a b a  
~-
( " h e  w r o t e " }  
T h e  t h r e e  r a d i c a l s  a r e :  k - t - b  
T h e  t h r e e  r a d i c a l s  p l u s  t h e  f o r m a t i v e  v o w e l  p a t t e r n s  
o f  t h e  t h i r d  p e r s o n  s i n g u l a r  o f  t h e  p e r f e c t  f o r m  ( i . e . ,  
;  
- a - a - a ,  - a - i - a ,  - a - u - a )  a r e  u s e d  a s  t h e  r o o t  o r  b a s e  o n  
w h i c h  a l l  t h e  o t h e r  f o r m s  a r e  b u i l t .  T h i s  f o r m  i s  a l s o  
. · ,  
2 8  
d e s c r i b e d  a s  t h e  g r o u n d  o r  f i r s t  f o r m  o f  t h e  v e r b .  T h e  
E n g l i s h  e q u i v a l e n t  o f  t h e  g r o u n d  f o r m  i s  t h e  i n f i n i t i v e .  
T h e  d i f f e r e n c e  b e t w e e n  t h e  A r a b i c  g r o u n d  f o r m  a n d  t h e  
i n f i n i t i v e  i n  E n g l i s h  i s  t h a t  t h e  E n g l i s h  i n f i n i t i v e  m e a n s  
" a  v e r b  w h i c h  i s  n o t  i n f l e c t e d  f o r  a  p e r s o n  o r  a  t e n s e " .  
T h e  g r o u n d  f o r m  o f  t h e  v e r b  i n  A r a b i c  i s  i n f l e c t e d  b e c a u s e  
A r a b i c  i s  a n  i n f l e c t e d  l a n g u a g e .  U n i n f l e c t e d  v e r b s  d o  
n o t  e x i s t  i n  t h e  A r a b i c  l a n g u a g e .  F r o m  t h e  g r o u n d  f o r m  
o f  t h e  v e r b ,  o t h e r  f o r m s  w h i c h  e x p r e s s  v a r i o u s  m o d i f i c a -
t i o n s  o f  t h e  i d e a  c o n v e y e d  b y  i t  a r e  d e r i v e d  i n  d i f -
f e r e n t  w a y s .  A c c o r d i n g  t o  t h e  A r a b  g r a m m a r i a n s  a n d  
A r a b i c i s t s  ( W r i g h t ,  1 9 6 7 ;  T h a t c h e r ,  1 9 4 3 ;  H a y w o o d ,  1 9 6 5 ) ,  
t h e  d e r i v e d  f o r m s  a r e  f i f t e e n  i n  n u m b e r .  A  r o o t  t a k e s  a b o u t  
f o u r t e e n  f o r m s ,  e a c h  w i t h  a  d i f f e r e n t  f u n c t i o n .  O n e  o f  t h e m  
i s  t h e  n o m i n a l i z e d  f o r m  o f  t h e  v e r b ,  i . e . ,  t h e  g e r u n d  i n  
E n g l i s h .  
I n  E n g l i s h ,  t h e r e  i s  w h a t  w e  c a l l  t h e  " i n f i n i t i v e  o f  
p u r p o s e " :  
( 1 )  M y  p u r p o s e  i s  t o  s e e  t h e  d o c t o r .  
( 2 )  I  w a n t  t o  s e e  t h e  d o c t o r .  
( 3 )  I  n e e d  t o  s e e  t h e  d o c t o r .  
W e  d o  n o t  h a v e  a n  e q u i v a l e n t  t o  t h i s  i n  A r a b i c .  W e  c o u l d  
u s e  t h e  g e r u n d  o r  t h a t - c o m p l e m e n t  w i t h  v e r b s  l i k e  " w a n t • ' ,  
" n e e d "  o r  " o r d e r " :  
( 4 )  
I  J , . .  ~ ~ 
~..-6_) I  . . J - ' _ }  \  i J  I  ~_.)I 
- - - - - - - -
( " I  w a n t  t h a t  I  v i s i t  t h e  
d o c t o r " )  
2 9  
(  5 )  
~ 
L : - - : : !  ; _ ,  }  \  i . . J  ~_; ~ . : J  I  
( " I  w a n t  v i s i t i n g  t h e  d o c t o r " )  
J , . .  
( j  \  ( " t h a t " )  w i t h  t h e  f o l l o w i n g  v e r b  i s  e q u i v a l e n t  i n  m e a n -
i n g  t o  t h e  ma~dar o r  i n f i n i t i v e  o f  t h a t  v e r b .  
T h e  E n g l i s h  g e r u n d  h a s  t w o  e q u i v a l e n t s  i n  A r a b i c .  T h e  
f i r s t  i s  c a l l e d  ~ _ . . . . . . . . . !  (  " i s m f i c ;  1 " ) ,  w h i c h  W r i g h t  ( 1 9 6 7 )  
s  
c a l l e d  a  N o m e n  V e r b i .  I t  i s  a l s o  c a l l e d  
...)~1 ("ma~dar") 
( L i t .  t h e  p l a c e  w h e n c e  a n y t h i n g  g o e s  f o r t h  f r o m  w h e r e  i t  
o r i g i n a t e s ) .  A n  e x a m p l e  i s :  
(  6 )  
o~~\ o·~~· ~\ 
( " I  l i k e  r e a d i n g  t h e  Q u r a n . " )  
( " r e a d i n g " )  i n  t h e  e x a m p l e  m e n t i o n e d  a b o v e  i s  t r e a t e d  
a s  a  g e r u n d .  T h e  s e c o n d  e q u i v a l e n t  t o  t h e  E n g l i s h  g e r u n d  
i n  A r a b i c  i s  c a l l e d  J  W I  t h e  ( " c i r c u m s t a n t i a l  c o m p l e -
m e n t " ) .  I t  i s  u s e d  w h e n  r e f e r r i n g  t o  t h e  s t a t e  o r  c o n d i -
t i o n  o f  t h e  s u b j e c t  o r  o b j e c t  o f  a n  a c t ,  o r  o f  b o t h ,  w h i l e  
t h e  a c t  i s  t a k i n g  p l a c e .  
( 7 )  ~Vl_j ~j > 4 - - ( " Z e i d  c a m e  r i d i n g . " )  
V L J  ( " r i d i n g " )  i n  t h e  e x a m p l e  m e n t i o n e d  a b o v e  i s  t h e  
g e r u n d .  T h e  c i r c u m s t a n t i a l  c o m p l e m e n t  i s ,  i n  r e l a t i o n  t o  
t h e  g r a m m a t i c a l  s t r u c t u r e  o f  t h e  p h r a s e  t o  w h i c h  i t  b e l o n g s ,  
a  r e d u n d a n c y ,  f o r  ~j -"~ ( " Z e i d  c a m e " )  i s  a  c o m p l e t e  
" ' "  . . . . . . . - ; '  
s e n t e n c e ,  w i t h o u t  t h e  a d d i t i o n  o f  W I _ )  ( " r i d i n g " ) .  T h e  
c i r c u m s t a n t i a l  c o m p l e m e n t  a n s w e r s  t h e  q u e s t i o n  
~ 
( " h o w " )  Z e i d  c a m e - - h e  c a m e  r i d i n g .  
A s  a  c o n c l u s i o n  t o  t h i s  p a r t ,  w e  m a y  s a y  o n c e  a g a i n  
t h a t  i n  A r a b i c  w e  d o  n o t  h a v e  a n  i n f i n i t i v e  l i k e  t h a t  w h i c h  
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e x i s t s  i n  E n g l i s h  ( i . e . ,  a  v e r b  w h i c h  i s  n o t  i n f l e c t e d  f o r  a  
p e r s o n  o r  a  t e n s e )  •  W h a t  w e  h a v e  i s  o n l y  t h e  t h a t - c o m p l e m e n t  
a n d  t h e  g e r u n d .  S o ,  o n e  o f  t h e  p r e d i c t i o n s  w e  c o u l d  s t a t e  
h e r e  i s  t h a t  i t  i s  p o s s i b l e  t o  f i n d  s t u d e n t s  u s i n g  t h e  t h a t -
c o m p l e m e n t  a n d  t h e  g e r u n d  w i t h  v e r b s  l i k e  " n e e d " ,  " w a n t "  a n d  
" o r d e r "  a s  a  r e s u l t  o f  m o t h e r  t o n g u e  i n t e r f e r e n c e ,  b u t  w e  e x -
p e c t  t h e  g e r u n d  t o  b e  u s e d  m o r e  b e c a u s e  i t  i s  m o r e  e l o q u e n t ,  
i . e . ,  i t  i s  p r e f e r r e d  o v e r  t h e  t h a t - c o m p l e m e n t .  W e  m a y  f i n d  
a l s o  a  p r e f e r e n c e  f o r  t h e  t h a t - c o m p l e m e n t  a n d  t h e  g e r u n d  o v e r  
t h e  i n f i n i t i v e  w i t h  v e r b s  t h a t  a l l o w  t w o  c o m p l e m e n t s ,  e . g . ,  
I n f i n i t i v e / T h a t  ( p r o m i s e ,  e x p e c t ,  t e l l ,  p l a n ,  e t c . )  
I n f i n i t i v e / G e r u n d  ( h e a r ,  s e e ,  s t a r t ,  b e g i n ,  l i k e ,  e t c . )  
T h e  p r e f e r e n c e  o f  t h e  g e r u n d  a n d  t h e  t h a t - c o m p l e m e n t  i s  e x -
p e c t e d  b e c a u s e  t h e s e  t w o  c o m p l e m e n t s  d o  e x i s t  i n  A r a b i c  b u t  
t h e  i n f i n i t i v e  d o e s  n o t  e x i s t .  
3 . 3 .  S e c o n d  L a n g u a g e  A c q u i s i t i o n  S t u d i e s  o n  
E n g l i s h  S e n t e n t i a l  C o m p l e m e n t a t i o n  
A n d e r s o n  ( 1 9 7 6 )  a n d  S c h w a r t e  ( 1 9 8 2 )  h a v e  d o n e  t h e  m o s t  
d e t a i l e d  r e s e a r c h  r e g a r d i n g  t h e  a c q u i s i t i o n  o f  E n g l i s h  
s e n t e n t i a l  c o m p l e m e n t a t i o n  b y  E S L  s t u d e n t s .  O t h e r  c o m p l e -
m e n t a t i o n  s t u d i e s  i n c l u d e  H a r t  a n d  S c h a c t e r  ( 1 9 7 6 ) ,  A n d e r s o n  
( 1 9 7 7 ) ,  T a g e y  ( 1 9 7 7 ) ,  S c o t t  a n d  T u c k e r  ( 1 9 7 4 ) ,  d ' A n g l e j a n  
a n d  T u c k e r  ( 1 9 7 5 ) ,  a n d  B u t o y i  ( 1 9 7 8 ) .  
B e c a u s e  t h e  s t u d y  u n d e r t a k e n  h e r e  i s  a n  i n v e s t i g a t i o n  
o f  t h e  i n f i n i t i v a l  c o m p l e m e n t s ,  t h e  f o l l o w i n g  d i s c u s s i o n  w i l l  
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c o n c e n t r a t e  o n  t h e  i n f i n i t i v a l  c a t e g o r i e s  i n  t h o s e  s t u d i e s .  
A n d e r s o n  ( 1 9 7 6 )  d i d  a  c r o s s - s e c t i o n a l  s t u d y  o f  1 8 0  s t u -
d e n t s  w h o  w e r e  s t u d e n t s  i n  E n g l i s h  c l a s s e s  a t  t h e  C a t h o l i c  
U n i v e r s i t y  i n  P u e r t o  R i c o .  A l l  w e r e  a d u l t  n a t i v e  s p e a k e r s  o f  
P u e r t o  R i c a n  S p a n i s h ,  r a n g i n g  i n  a g e  f r o m  s e v e n t e e n  t o  t h i r t y -
n i n e  y e a r s .  T h e  s u b j e c t s  w e r e  o f  v a r y i n g  l e v e l s  o f  p r o f i c i e n c y .  
T h e  c o m p l e m e n t  s t r u c t u r e s  i n v e s t i g a t e d  i n  t h e  A n d e r s o n  
( 1 9 7 6 )  s t u d y  w h i c h  a r e  r e l e v a n t  t o  t h e  p r e s e n t  s t u d y  a r e :  
S t r u c t u r e  
(  1 )  I n f i n - N P  
( 2 )  I n f i n - E N D  
( 3 )  I n f i n / t h a t  
( 4 )  I n f i n / G e r u n d  
E x a m p l e  
I  w a n t e d  y o u  t o  l e a v e .  
I  w a n t  t o  s e e  i t .  
I  d e c i d e d  { t o  g o .  }  
t h a t  I  w o u l d  g o .  
I  h e a r d  t h e m  {s~ng. }  t h e  s o n g .  
s 1 n g 1 n g  
T h e  f o l l o w i n g  t w o  f i g u r e s  r e p r e s e n t  t h e  p r e d i c t e d  o r d e r  
o f  a c q u i s i t i o n  a n d  t h e  a c t u a l  o r d e r  o f  a c q u i s i t i o n  w h i c h  s h e  
f o u n d .  
I n f i n - E N D  
~-" 
- - - . . , ' - - - - . . _  
G e r u n d  p r e p - G e r u n d  
t  ~(5 t r a n s f o r m a t i o n s )  
T . D .  ( 4  t r a n s f o r m a t i o n s )  
,  _ _ _ _ _ _ _  
-~ 
~ I n f i n - N P  
t  
P o s s - i n g  
T h a t  
( 3  t r a n s f o r m a t i o n s )  
F i g u r e  3 . 1 .  P r e d i c t e d  o r d e r  b a s e d  o n  t h e  d e r i v a t i o n a l  
c o m p l e x i t y  h y p o t h e s i s  ( D C H )  ( B r o w n  a n d  H a n l o n ,  
1 9 7 0 )  
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Perfe~ - . . - _ _ _ _ _  _ _ _  _  
t  
T h a t  
_ _ _ _ _ _ _ _ . . , - P o  s  s - i n g  
- : _ _ _ _ _  f  
- - - - - - P r e p - G e r u n d  
/ j  
1  
T e n s e  
G e r u n d  
'~ 
I n f i n - N P / -
/  
~ 
s . s . s .  
t  
I n f i n - E N D  
F i g u r e  3 . 2 .  A c t u a l  o r d e r  o f  a c q u i s i t i o n  ( A n d e r s o n ,  1 9 7 6 )  
T h e  o r d e r  f o u n d  b y  A n d e r s o n  d i d  n o t  m a t c h  h e r  p r e d i c t e d  
o r d e r  b a s e d  o n  t h e  D e r i v a t i o n a l  C o m p l e x i t y  H y p o t h e s i s  ( D C H )  
( B r o w n  a n d  H a n l o n ,  1 9 7 0 )  ,  w h i c h  t a k e s  i n t o  a c c o u n t  t h e  n u m b e r  
o f  t r a n s f o r m a t i o n s  i n v o l v e d  i n  e a c h  t y p e  o f  p r o c e s s .  T h e  
D e r i v a t i o n a l  C o m p l e x i t y  H y p o t h e s i s  p r e d i c t e d  t h a t  I n f i n - E N D ,  
G e r u n d ,  a n d  P r e p - G e r u n d  w o u l d  a l l  b e  a c q u i r e d  l a s t  b e c a u s e  
t h e y  i n v o l v e  t h e  m o s t  t r a n s f o r m a t i o n s .  B u t  a s  A n d e r s o n  
p o i n t s  o u t ,  t h i s  w a s  n o t  t h e  c a s e .  I n f i n - E N D  i s  l e a r n e d  
f i r s t .  T h e  G e r u n d  i s  a c q u i r e d  t o w a r d s  t h e  m i d d l e  a n d  P r e p -
G e r u n d  i s  a c q u i r e d  e v e n  l a t e r .  A n d e r s o n  m e n t i o n e d  i n  h e r  
s t u d y  t h a t ,  a l t h o u g h  t h e  I n f i n - E N D  s t r u c t u r e s  a r e  d e r i v a t i o n -
a l l y  m o r e  c o m p l e x ,  t h e y  a r e  t h e  e a s i e s t  s t r u c t u r e s .  A  p o s s i -
b l e  r e a s o n  f o r  t h i s  l i e s  i n  t h e  c o m m u n i c a t i v e  s t r a t e g y  c a l l e d  
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t h e  e c o n o m y  p r i n c i p l e ,  w h i c h  m e a n s  t h a t  l e a r n e r s  t e n d  t o  p r o -
d u c e  s h o r t e r  f o r m s  o f  a  s t r u c t u r e  f i r s t .  
A n d e r s o n  a l s o  f o u n d  t h a t  t h e  i n f i n i t i v e  c o m p l e m e n t  i s  
p r e f e r r e d  o v e r  t h e  t h a t - c o m p l e m e n t  w h e n  t h e  s t u d e n t s  w e r e  
g i v e n  t h e  c h o i c e  o f  e i t h e r  i n f i n i t i v e  o r  t h a t .  S h e  f o u n d  a l -
s o  t h a t  m a n y  s t u d e n t s  o v e r g e n e r a l i z e d  t h e  i n f i n i t i v e  c o m p l e -
m e n t  s t r u c t u r e s .  A s  s h e  s a i d ,  t h i s  o v e r u s e  o f  t h e  i n f i n i t i v e  
h a s  t w o  p o s s i b l e  e x p l a n a t i o n s :  t h e  e c o n o m y  p r i n c i p l e  a n d  
l a n g u a g e  t r a n s f e r .  T h e  e c o n o m y  p r i n c i p l e  f a v o r s  t h e  i n f i n i -
t i v e  b e c a u s e  i t  i s  t h e  s h o r t e r  c o m p l e m e n t .  L a n g u a g e  t r a n s f e r  
a l s o  f a v o r s  t h e  i n f i n i t i v e  b e c a u s e  i n f i n i t i v a l i z a t i o n  i s  m o r e  
c o m m o n  t h a n  o t h e r  r u l e s  o f  c o m p l e m e n t a t i o n  i n  S p a n i s h ;  t h e r e -
f o r e ,  t h e r e  m i g h t  b e  a  t e n d e n c y  t o  o v e r u s e  t h e  i n f i n i t i v e  i n  
E n g l i s h .  
S c h w a r t e  ( 1 9 8 2 )  f o u n d  t h a t  t h e  I n f i n - E n d  ( " I  w a n t  t o  
g o " ) ,  I n f i n - E n d / G e r u n d  ( " I  l i k e  t o  p l a y  b a s e b a l l / !  l i k e  p l a y -
i n g  b a s e b a l l " ) ,  a n d  I n f i n - N P / G e r u n d  ( " I  h e a r d  t h e  t r e e  f a l l / I  
h e a r d  t h e  t r e e  f a l l i n g " )  w e r e  t h e  e a s i e s t  s u b c a t e g o r i z a t i o n  
c a t e g o r i e s  f o r  a d u l t  F i n n i s h  s p e a k e r s  l e a r n i n g  E n g l i s h .  T h e  
h a r d e s t  s u b c a t e g o r i z a t i o n  c a t e g o r i e s  w e r e  I n f i n - N P / T h a t  
( " M a r y  e x p e c t e d  J o h n  t o  s e l l  h i s  c a r / M a r y  e x p e c t e d  t h a t  J o h n  
w o u l d  s e l l  h i s  c a r " ) ,  a n d  G e r u n d / T h a t  ( " T h e  l i t t l e  b o y  a d -
m i t t e d  b r e a k i n g  t h e  w i n d o w " / " T h e  l i t t l e  b o y  a d m i t t e d  t h a t  h e  
h a d  b r o k e n  t h e  w i n d o w " ) .  
S c h w a r t e  ( 1 9 8 2 )  a n d  A n d e r s o n  ( 1 9 7 6 )  h a v e  s i x  
-----------
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subcategorization categories in common. In comparing the 
orderings in these two studies, Schwarte found that there 
were six instances of agreement, and nine instances of no 
agreement, i.e., there was a prerequisite relationship found 
in Anderson but none found in Schwarte. 
Agreement 
Infin-End and Gerund 
Infin-End and Poss-ing 
Infin-End and Prep + Gerund 
In fin-End and Infin-NP 
Infin-NP and That 
That and Prep + Gerund 
No Agreement 
Infin-End and That 
Poss-ing and Infin-NP 
Poss-ing and That 
Poss-ing and Gerund 
Poss-ing and Prep + Gerund 
Prep + Gerund and Infin-NP 
Prep + Gerund and Gerund 
Gerund and That 
Gerund and Infin-NP 
Schwarte said that a possible explanation might be in 
the actual verbs used in each category. The categories in-
volved in the no agreement instances are those categories in 
which one set of verbs was used in her study and another set 
was used in the Anderson study. Since it was found in the 
Schwarte study that not all the verbs within a category are 
of equal difficulty, she first thought that having different 
verbs for a category could account for not finding more 
agreement instances. However, It does not appear to be the 
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from the use of different verbs in the categories in common. 
Although some of the cases involved in the no agreements used 
different sets of verbs, so did one of the categories in-
volved in quite a few instances of agreement. Therefore, 
this cannot explain the differences. Another reason could 
have been that the Finnish subjects were in a more advanced 
level of proficiency than the Spanish subjects. 
A similar study was made by Butoyi (1978) to determine 
whether there was an accuracy order of English sentential 
complements common across adult native speakers of Spanish, 
Perisan and Japanese. For purpose of comparability, Butoyi 
used Anderson's (1977) translation test. It was found that 
with one exception, Anderson's results and those of the 
Butoyi study were significantly similar: that-clause and 
Infin-END complements were the easiest. Infin-NP complements 
were more difficult than Infin-END complements. Gerunds were 
the hardest. 
Scott and Tucker (1974) did their study on twenty-two 
Arabic-speaking students enrolled in a low intermediate in-
tensive English course at the American University of Beirut. 
Concerning sentential complements, they found that the most 
common error was the use of the past participle instead of 
the infinitive after to (e.g., Then they had to went down and 
tried to push it forward). They also tended to substitute 
"for+ V-ing" or "for+ inf" for "to+ inf", i.e., instead of 
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saying to ~' they said for going or for ~· 
Hart and Schacter (1976) also made a study on complemen-
tation. The subjects were from a wide range of language 
backgrounds. They examined compositions written by Spanish, 
Arabic, Persian, Japanese and Chinese students in order to 
determine the frequency of complement structures. It was 
found that infinitive complements outranked the that-comple-
ments and gerund complements. Once again, we find Hart and 
Schacter (1976), like Anderson (1976), positing that the 
preference for the infinitive complement is due to the econ-
omy principle. 
In sum, all these studies suggest that the preference 
and overuse of the infinitive is a common strategy among ESL 
students, regardless of first language background, which sug-
gests that this phenomenon has nothing to do with mother 
tongue interference. 
3.4. The Purpose of the Present Study 
The research undertaken here is an investigation to de-
termine the difficulties encountered by Arabic speakers in 
the acquisition of the subcategorization features of infini-
tival verbs (i.e., verbs which can take the infinitive 
complement) • Subcategorization features refer to the correct 
selection of the complement each verb allows. There are 
three subcategorization categories for the infinitival com-
plementation: Infin-Only, Infin/That, and Infin/Gerund. 
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Infin-Only refers to verbs which can only take the infinitive 
complement. Infin/That means that a verb can take either the 
infinitive or the that-clause. Infin/Gerund refers to verbs 
which can take either the infinitive or the gerund. Each 
category of these three categories has two types of environ-
ments, i.e., NP and END: 
(1) The NP environment where there is a noun phrase between 
the main verb and the infinitive, e.g., "I want John to 
go." 
(2) The END environment where there is no noun phrase be-
tween the main verb and the infinitive, e.g., "I want 
to go." 
See Table 4.1 for examples of the different subcategorization 
categories investigated in this study. 
The study undertaken here will try to answer the follow-
ing questions about infinitival complements: 
1. Is there an invariant hierarchy of difficulty for 
the acquisition of English infinitival sentential 
complementation by adult speakers of Arabic? 
2. If invariant, how does the invariant ordering for 
the adult Arabic speakers compare with other lan-
guage groups learning English infinitival sentential 
complementation? 
3. What effect does the environment (NP or END) have 
on the difficulty of each category? 
---------- -~·---. 
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4. With those verbs which can take the infinitive plus 
one other complement, is one complement preferred 
over the other? 
5. Is there a decrease in complement selection errors 
as the years of English language study increase? 
6. What role does transfer play, either in the selec-
tion of a correct complement or in preference? 
7. Do the rankings of difficulty vary from one in-
dividual to the other? 
It is hypothesized that there will be found an invariant 
ordering for the infinitival subcategorization categories for 
the Arab subjects, as found in similar studies dealing with 
complementation (i.e., Anderson, 1976; Schwarte, 1982). It 
is also hypothesized that the invariant ordering compiled for 
the Arab subjects for infinitival complementation will be 
similar to that derived for other language groups, as found 
in similar studies dealing with different language groups 
(i.e., Dulay and Burt, 1973, 1974a; Bailey et al., 1978; 
Krashen et al., 1976). Since Schwarte (.1982) included the 
largest number of different infinitival complementation 
types, her ordering can be one prediction as to the findings 
concerning the sequential relationship between categories in 
the present study (see Figure 3.4). 
It is hypothesized that the END environment will be 
easier than the NP environment, as found by Anderson (1976} 
r . . ... ---, 
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Figure 3.4. Schwarte's (1982) hierarchy of difficulty for 
infinitival complementation 
and Schwarte (1982). It is also hypothesized that the in-
finitive will be preferred with those verbs which can take 
the infinitive plus one other complement, based upon the 
findings of Anderson (1976) , Hart and Schacter (1976), and 
Schwarte (1982). It is hypothesized that there will not be a 
decrease in complement errors as the years of English lan-
guage study increase, as found by Saegert et al. (1974) and 
Godfrey (1980). It is also hypothesized that transfer may 
play a role, but not a very significant one, in the selec-
tion of a correct complement or in preference, as found by 
Dulay and Burt (1973) and George (1971) in their studies. 
Finally, it is hypothesized that the ordering derived from 
the cross-sectional data will not reflect individual order-
ings, based upon the findings of Rosansky (1976) and 
Schwarte (1982). 
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4. RESEARCH DESIGN 
4.1. The Subjects 
For this cross-sectional study, one hundred undergradu-
ate female students studying English as their major at King 
Saud University in Riyadh, Saudi Arabia, were tested. These 
students are made up of four levels: first year, second 
year, third year, and fourth year, i.e., freshman, sopho-
more, junior, and senior. Their ages ranged from 19 to 22. 
The test was administered to the four levels at King 
Saud University in one sitting, and the subjects were allowed 
one hour to answer the questions. Almost all the students 
finished answering the questions before the end of the hour, 
so the students were not under time pressure. Twenty-one of 
the students had lived for a few years in England or u.s.A. 
and they had studied there for some time. Thirty-three of 
them had started learning English in their primary school. 
The rest of the students, i.e., forty-six, started learning 
English in intermediate school. 
4.2. Testing Procedure 
A seventy-one item test covering various aspects of com-
plementation was developed and administered in April 1983. 
Since the focus of this study is to determine the difficul-
ties encountered by native speakers of Arabic in the acquisi-
tion of the subcategorization features of infinitival verbs, 
-------------------
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sixty-one out of the seventy-one items covered the subcate-
gorization rules of the infinitival complementation. Table 
4.1 includes the verbs used in each category and their item 
numbers: there were six subcategorization categories. For 
each category there were ten questions in the test. Only the 
Infin-END/Gerund category has eleven questions instead of 
ten. There were also ten questions in the test which were 
used as distractors. Both Anderson (1976) and Schwarte 
(1982) found a tendency for Spanish and Finnish students to 
overgeneralize the infinitive. Verbs which take only that-
complements and verbs which take only gerundive complements 
were used as distractors in the test to see if Arab students 
also overgeneralize the infinitive. 
The test consists of two parts: a free part and a con-
trolled part. The first four types of questions comprise 
the free part. The multiple choice questions make up the 
controlled part of the test. 
Following are the five sections in the test, each with 
an example of the task involved. 
I. Translation from English into Arabic 
e.g., I heard the boy singing. 
II. Translation from Arabic into English 
e.g., 
.> ..s .s ~ ~ _.)._)j\ 0\ c.)·\ 0_,-o I 
III. Sentence Combining 
Ali likes it. Ali reads stories. 










He wants her to clean 
the house today 
The teacher needs them 
to leave early 
John ordered me to go 
home early 
The boy wants to see 
him today 
Ali needs to go to 
the doctor 
Mohammed expected Ali 
to go to the doctor/ 
Mohammed expected that 
Ali will go to the 
doctor 
Verbs Item numbers 
want I.l, V.8, V.l3, V.26 
need II.9, III.2, IV.6, V.32 
order II.l, V.l 
want II.l2, III.5, IV.l, V.l8, V.21 
need I.4, II.3, V.7, V.l6, V.29 
expect I. 2, II.l5 
promise II.lO, V.ll 
decidea III.3, V.lO 
hope a IV. 4, V. 3 
tell V.l5, V.30 
aAlthough the verbs "decide" and "hope" can take just the that-complement 
and not the infinitive with an NP, these verbs are included in this category 




















I decided to visit my 
uncle next Friday/ 
I decided that I would 
visit my uncle next 
Friday 
I heard the boy 
singing/ 
I heard the boy sing 
I saw the tree falling/ 
I saw the tree fall 
I began to read a novel 
yesterday/I began 
reading a novel 
yesterday 
Fatma likes to read/ 
Fatma likes reading 
I think that he will go 
to school tomorrow 
I have finished answer-























I. 3, II.8, V.6, V.l4, V.31 
I.6, II.l3, III. 4, 
II.6, IV.3, V.l2 
II.l4, V.4, V.23 
II.ll, V.20 
I.7, III.l, V.l9 
IV. 7, V. 27 
II.S, III.S, IV.8, V.S, V.22 
II.2 
IV. 3, V. 4 




IV. Fill-in-the Blanks 
I saw the girl 
V. Multiple Choice 
The doctor wants 
a. Ali to stayed 
b. That Ali stays 
c. Ali staying 
d. Ali had stayed 
e. Ali to stay 
45 
(go to school) . 
in bed for three days 
Each item in the multiple choice section had five dis-
tractors. The reason for this is that with verbs which can 
take two complements, i.e., infinitive plus another comple-
ment, the guessing probability is too high if there are only 
four distractors per item. Scott and Tucker (1974), as 
mentioned in Chapter 2, found that the most common error 
for Arabic speakers was the use of the past participle in-
stead of the infinitive after to (e.g., to went, to pushed); 
for this reason, to + participle was included as one of the 
distractors every now and then to see if the students make 
the same error. 
4. 2 .1. Coding procedure for multiple choice 
A graduated coding for the multiple choice section was 
used. This coding is similar to that used by Dulay and Burt 
(1974c). Table 4.2. illustrates the coding procedure for the 
-------------- ---
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multiple choice section used in this test. Each question 
in the multiple choice part of the test was worth three 
points. The reason for assigning three points for each 
question is that it was found that some students circled 
three complements for some verbs in the multiple choice 
section, e.g. , 
I hope 
8 that I pass 
b. to passed 
c. I had passed 
the exam 
@ to pass 
~ passing 
_______ , __ 
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The verb "hope" allows two complements, i.e., the in-
finitival and the that-complement. It does not take the 
gerundive complement, so the student got two out of the 
three possible points. 
Each item in the free part of the test was also worth 
three points. If the student's response was correct, she 
got three points; if it was wrong, she got zero. 
4.2.2. Data analysis 
The ordering-theoretic method which was developed by 
Bart and Krus (1973) was used in this study to determine 
the order of difficulty. This method is designed to 
determine logical relationships among items. A binary cod-
ing was used to analyze the data. If the subject received 
a score of 90 percent or higher in a certain category, a 
"1" is assigned to this category. If it is below 90 per-
cent, a "0" is assigned. The percentages are determined 
by dividing the number of correct items by the total number 
of items for that category by an individual. 
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Individual 1 - Level 1: 
Number of 
Category correct items/ Percent- Binary 
number of age score 
total items 
Infinitive-NP 10/10 100 1 
Infinitive-END 9/10 90 1 
Infinitive-NP/That 9.5/10 95 1 
Infinitive-END/That 7/10 70 0 
Infinitive-NP/Gerund 8/10 80 0 
Infinitive-END/Gerund 10/11 90.9 1 
The second step in the procedure involves counting the re-
sponse patterns on all possible pairs of structures for the 
25 subjects in each level. 
Level 1 
Individual Infin-NP/ Infin-END/ 
Subjects Infin-NP Infin-END That That 
01 1 1 1 0 
02 1 1 0 0 
04 1 1 1 0 
15 0 1 0 0 
18 0 0 0 0 
19 1 1 1 1 
24 1 0 0 0 
25 1 1 0 1 
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The response patterns "11" and "00" for the individuals 
01 and 18 do not indicate any sequential relationship. 
Infin-NP Infin-END 
Individual 01 1 1 
Indiviudal 18 0 0 
The response patterns "10" for individual 24 indicate that he 
learned Infin-NP before Infin-END and it is called "conforrna-
tory". The response pattern "01" for individual 15 indicates 
that he did not learn Infin-NP before Infin-END but learned 










According to the ordering theoretic method developed by Bart 
and Krus (1973), only the disconfirrnatory responses are 
counted, i.e., "01". 
The third step is to count the number of disconfirrnatory 
responses for each possible pair of categories. There are 
twelve possible pairings for the four categories: (1) Infin-
NP and Infin-END, (2) Infin-NP and Infin-NP/That, (3) Infin-
NP and Infin-END/That, (4) Infin-END and Infin-NP/That, 
(5) Infin-END and Infin-END/That, (6) Infin-NP/That and 
Infin-END/That, plus these pairs in reverse. The number of 
disconfirrnatory responses for each pair is then divided by 
















































The ideal would be if for one pair (e.g., Infin-END/That 
and Infin-END) there were all disconfirmatory responses and 
for the reverse pair (e.g., Infin-END and Infin-END/That) 














This would mean that for all subjects, one item was a pre-
requisite for the other. 
These percentages for the disconfirmatory responses 






















errors, item pairs that are related in a prerequisite manner 
can be discerned from the entries of 5.0 or less in the 
matrix. In other words, when 5.0 or less appears, it means 
that item pairs are related in a prerequisite manner. Thus, 
from the matrix above, it can be seen that Infin-END is a 
l 
prerequisite to Infin-NP/That and Infin-END/That. Because 
the rest of the entries are more than 5.0, there are no pre-
requisite relationships between Infin-NP/That and Infin-END/ 
That. From this matrix, a "tree" can be constructed to show 
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the prerequisite relationship between Infin-END and the 
other two items. 
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5. RESULTS AND DISCUSSION 
In this chapter, the ordering of the six subcategoriza-
tion categories based on the percentage of error for students 
in each level will be presented. Next, a hierarchy of dif-
ficulty is established for each level separately and then 
for the one hundred students in all levels together. The 
hierarchy of difficulty illustrates the sequential relation-
ships among the six categories. An examination of comple-
ment preference and type of error follows. The relationship 
between English proficiency and years of English study will 
be presented next. Finally, there will be a discussion of 
native language transfer. 
5.1. Rankings 
Table 5.1 presents the percentage of correct responses 
for the six subcategorization categories for the four levels. 
Based on this result, Table 5.2 gives the ranking for the 
six subcategorization categories. As one can easily see, 
the percentages of correct responses for the different cate-
gories in the four levels were approximately the same. For 
the four levels combined, the highest percentage was (91.6) 
for the Infin-END category. The lowest percentage was 
(74.45) for the Infin-NP/Gerund category. 
Based on the group mean scores for the twenty-five sub-
jects, rankings for each level for the infinitival 
-------------- -------
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Table 5.1. The percentage of correct responses for each 








Percentage of correct responses Totala 
Level Level Level Level 
1 2 3 4 
86.8 89.3 91 87.4 88.6 
90.2 91.3 92 93 91.6 
81 78 84 83.8 81.67 
80.2 81.5 78.6 82.7 80.76 
72.4 74 76 76 74.45 
87.1 91.75 88 90.4 89.32 
a Percentage of correct responses when the four levels 
are added and treated as one group. 
Table 5.2. The ranking based on the percentage correct 






































aRanking when the four levels are added and treated 
as one group. 
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subcategorization categories were made to compare how these 
rankings changed from level to level. The Spearman Rank Cor-
relation Matrix is given in Table 5. 3. It can be seen that the 
rankings for all the four levels correlated significantly. 
Table 5. 3. Spearman Rank Coefficients: Rank orderings 
for infinitival subcategorization categories 
Level 1 Level 2 Level 3 Level 4 
Level 1 1.00 
Level 2 . 89 1.00 
Level 3 .94 .77 1.00 
Level 4 1.00 .89 .94 1. 00 
5.2. Correlations in Rankings 
In this section, two analyses are made. The first 
analysis concerns correlation between the group ranking and 
the individual rankings. The second analysis attempts to 
determine whether or not the individual rankings are sig-
nificantly correlated. 
Table 5.4 presents the correlation between the group 
ranking and the individual rankings for the four levels. Out 
of the twenty-five subjects examined in each level, onlythree 
had rankings which were significantly correlated with the 
group-derived ranking in level one, two in level two, seven 
in level three, and three in level four. This would seem 
to indicate that individual rankings are being misrepresented 
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Table 5. 4. Correlation between the group ranking and the 
individual rankings 
Subjects Level 1 Level 2 Level 3 Level 4 
1 .43 .87 .77 .59 
2 . 72 .37 .66 .67 
3 .88* .57 .89* .93* 
4 .88* .58 .67 .81 
5 .55 .58 .75 .17 
6 .71 .64 .98* .66 
7 .60 .72 .75 .94* 
8 .32 .94* .94* .52 
9 .72 .54 .92* .71 
10 -.08 .83 .92* .08 
11 .31 .83 .98* .08 
12 .77 .46 .78 .38 
13 .48 .67 . 37 .49 
14 .93 .29 .66 .81 
15 .84 .32 -.03 .54 
16 .84 .94* .54 .06 
17 .71 .65 .41 .75 
18 -.06 .49 .69 .66 
19 .52 .52 .77 .77 
20 .77 .77 .89* .72 
21 .88* .26 .77 .46 
22 .26 -.09 .20 .71 
23 .88* .12 .57 .93* 
24 .20 .87 0.0 .72 
25 .56 .85 .44 .23 
*p < .02. 
by rankings based on group data for the four levels. 
In order to determine if the individual rankings are 
significantly correlated, they were compared with each 
other. In Appendix C, the Spearman rank correlation coef-
ficient matrices for the four levels are given. The sig-
nificant correlations have been circled. It was found 
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that for level one, the rankings correlated only (6.33) per-
cent of the time (i.e., in only nineteen out of three hundred 
cases were the correlations for the rankings significant) • 
In these cases, the correlation factors were greater than 
(0.88) with probabilities less than (0.02). For level two, 
the rankings correlated only (6.67) percent of the time. For 
level three, the rankings correlated only (7) percent of the 
time, and for level four, the rankings correlated only (5.67) 
percent of the time. This is an indication that there is a 
great deal of variation among the subjects in each level. 
Such results verify the findings in the Rosansky (1976) and 
Schwarte (1982) studies. 
5.3. Sequential Relationships 
In this section, the sequential relationships based 
upon the ordering-theoretic method developed by Bart and 
Krus (1973) are represented. Matrices and tree diagrams 
for each of the four levels are presented. A tolerance 
level of five percent is allowed for performance errors. 
All the percentages which are below five percent have been 
circled. Table 5.5 presents the matrix of disconfirmatory 
responses for first year students. 
It can be seen from the matrix in Table 5.5 that all 
structures are prerequisites to Infin-NP/Gerund. Infin-NP 
is a prerequisite to Infin-NP/That and Infin-END/That. 
Infin-END is a prerequisite to Infin-NP/That and 
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Table 5.5. Disconfirmatory matrix for first year students 
Infin- In fin- Infin- Infin- In fin- In fin-
NP END NP/That END/ NP/ END/ That Gerund Gerund 
,--·. (~ Infin-NP 20 ( 4 l 0 20 
/ ~~- / .. -~.\. (~,, / 
In fin-END 8 \4) 4 0 12 
Infin-NP/That 44 56 
/--\ 
8 I 0 ) 36 
' 
In fin-END/ 
That 48 60 12 4 ." 40 
Infin-NP/ 
Gerund 56 68 16 16 44 
In fin-END/ (o-; Gerund 32 36 8 8 
'~ ... " 
Infin-END/That. These relationships are presented in a 
form of a tree diagram in Figure 5.1. 
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Figure 5.1. Hierarchy of difficulty for subcategorization 
categories for first year students 
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It can be seen from Figure 5.1 that there are three 
structures which are the easiest: Infin-NP, Infin-END and 
Infin-END/Gerund. Infin-NP/That and Infin-END/That are the 
next easiest categories, and Infin-NP/Gerund is the hardest. 
The success with Infin-NP/Gerund comes after the success 
with the other five structures. The success with Infin-NP 
and Infin-END is a prerequisite to the success with Infin-NP/ 
That and Infin-END/That. With certain structures, the pres-
ence of an NP has an effect on the difficulty of an item. 
Infin-END/Gerund is one of the easiest categories. On the 
other hand, the Infin-NP/Gerund category is the most diffi-
cult. There is no sequential relationship found between 
Infin-NP and Infin-END or between Infin-NP/That and Infin-
END/That; they seem to be of equal difficulty. 
Schwarte (1982) found that with respect to verbs requir-
ing the infinitive form only, those with NPs are more diffi-
cult than their END counterparts (i.e., Infin-END structures 
are prerequisites to Infin-NP structures). This "NP after 
END" relationship holds also for Infin/That verbs. But 
Schwarte (1982) found no sequential relationship between 
Infin-END/Gerund and Infin-NP/Gerund; both environments 
received perfect scores by all subjects in her study. In 
the study undertaken here, there is a sequential relation-
ship between Infin-END/Gerund and Infin-NP/Gerund. As 
mentioned before, Infin-END/Gerund is a prerequisite to 
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Infin-NP/Gerund. 
It can be seen from the matrix in Table 5.6 and Figure 
5.2 that for second-year students, like the first-year 
students, all structures are prerequisites to Infin-NP/ 
Gerund. The sequence of structures and the relationships 
between them is very similar to what was found for first-
year students. A difference between the two groups is that 
for second-year students it appears that the Infin-END/ 
Gerund structure is also a prerequisite to the Infin-END/ 
That structure, which is not clear in the matrix or the 
tree diagram for the first-year students. A similar order-
ing is found for third-year students and for the one hundred 
students when treated as one group. 
Table 5.6. Disconfirmatory matrix for second-year students 
In fin- Infin- In fin- Infin- Infin-
NP END NP/That END/ NP/ Gerund That Gerund 
Infin-NP 20 20 
Infin-END 16 24 
Infin-NP/ 
That 48 52 60 
Infin-END/ Q That 48 52 12 56 
Infin-NP/ 
Gerund 60 64 16 20 68 







Figure 5.2. Hierarchy of difficulty for second-year 
students 
Table 5.7. Disconfirrnatory matrix for third-year students 
In fin- In fin- Infin- Infin- Infin- In fin-
NP END NP/ END/ NP/ END/ That That Gerund Gerund 
Infin-NP 24 12 8 G) 24 
Infin-END 16 Q G) G) 12 
Infin-NP/ 44 44 8 <V 32 That 
In fin-END/ 48 48 16 G 32 
That 
Infin-NP/ 60 68 28 20 48 
Gerund 
Infin-END/ 36 32 12 0 0 Gerund 
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Figure 5.3. Hierarchy of difficulty for third-year students 
It can be seen from the matrix in Table 5.7 that for 
third-year students, like the first and second-year stu-
dents, all structures are prerequisites to Infin-NP/Gerund. 
Figure 5.3 shows that there are three structures which are 
the easiest: Infin-NP, Infin-END, and Infin-END/Gerund. 
Infin-NP/That is the next easiest category followed by 
Infin-END/That. The Infin-NP/Gerund is the hardest cate-
gory. It can be seen from Figure 5.3 that unlike the first-
and second-year students, there is no sequential relation-
ship between Infin-NP and Infin-END/That. For the third-
year students, like the second-year students, the Infin-END/ 
Gerund is a prerequisite to Infin-END/That. This sequential 
relationship is not found for the first-year students. For 
the third-year students, like the first-year students, there 
---------
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is no sequential relationship found between Infin-END/ 
Gerund and Infin-NP/That; such a relationship is found for 
the second-year students. 
Looking at Figure 5.4, we will find that there are some 
similarities and some differences between the hierarchy of 
difficulty of the fourth-year students and that of the other 
levels. There is an agreement for all levels that the easi-
est categories are the Infin-NP, Infin-END, and Infin-END/ 
Gerund. The difference between the hierarchy of difficulty 
for the fourth-year students and that of the other levels is 
that while the Infin-NP/Gerund category is the hardest for 
the first-, second-, and third-year students, the hardest 
Table 5.8. Disconfirmatory matrix for fourth-year students 
Infin- Infin- Infin- Infin- Infin- Infin-END/ NP/ END/ NP END NP/That That Gerund Gerund 
Infin-NP 20 16 8 8 32 
Infin-END 8 8 G) 0 20 
Infin-NP/ 36 36 8 8 36 
That 
Infin-END/ 36 48 20 12 40 
That 
Infin-NP/ 52 60 32 24 42 
Gerund 







Figure 5.4. Hierarchy of difficulty for fourth-year 
students 
category for the fourth-year students is the Infin-END/That 
followed by the Infin-NP/Gerund category. For the fourth-
year students like the first- and second-year students, 
the Infin-NP category is a prerequisite to the Infin-END/ 
That category. For all levels, Infin-END is a prerequisite 
to Infin-NP/That, Infin-END/That and Infin-NP/Gerund. 
Infin-END/Gerund is a prerequisite to Infin-NP/Gerund 
for all levels. Infin-END/Gerund is a prerequisite to 
Infin-END/That for all levels, except for level one. 
In sum, it is found that the sequential relationships 
between categories vary from one level to the other. A 
reason for this may be because the tolerance level which is 
allowed by the Bart and Krus method is five percent. This 
-----~--------~ 
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allows no more than one disconfirmatory response for the 
twenty-five students in each level; two disconfirmatory re-
sponses would yield a percentage above the tolerance level. 
In the third- and fourth-year student matrices, we find that 
in many cases, there were two disconfirmatory responses in-
stead of one, but they were not considered disconfirma-
tory because they yielded a percentage above the tolerance 
level, i.e., eight percent. That is why the number of pre-
requisite relationships among categories in levels three 
and four was less than that for levels one and two. 
Table 5.9 and Figure 5.5 illustrate the sequential 
relationships between categories when all four levels are 
combined. It can be seen that Infin-NP is a prerequisite 
to Infin-END/That and Infin-NP/Gerund. Infin-END is a 
prerequisite to Infin-NP/That, Infin-END/That and Infin-NP/ 
Gerund. Both Infin-NP/That and Infin-END/That are pre-
requisites to Infin-NP/Gerund which is a prerequisite to 
Infin-END/That and Infin-NP/Gerund. 
5.4. The Influence of the Type of 
Elicitation Task on the 
Students' Results 
The test used in this study, as mentioned before, con-
sists of two parts: free part and controlled. It was 
found that there was a big difference between the students' 













Disconfirmatory matrix for all 
(one hundred students) 
In fin- In fin- In fin- Infin-
NP END NP/That END/ That 
21 8 G) 
12 0 0 
43 47 10 
45 52 15 
57 65 23 20 














Infin-END _ _l 
Figure 5.5. Hierarchy of difficulty for all the one hundred 
students in all levels when treated as one 
group 
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categories, the students scored higher in the free part than 
in the multiple choice part. This seems to confirm Krashen's 
(1977a) contention that the type of elicitation task influ-
ences the results. Table 5.10 presents the percentages of 
correct responses for some of the first-year students in 
both parts of the test (for the results of the rest of the 
students in all levels, see Appendix B). 
It was found that many strategies were used by the 
students in the multiple choice section, which brought 
their scores down in this section. When they were asked 
to circle all the correct answers, their ignorance of the 
subcategorization features for the infinitival verbs with-
in each category, their ignorance of the environment re-
strictions for verbs like "hope" and "decide", and their 
use of overgeneralization became very evident. Most of 
the students circled only the gerund complement with verbs 
like "hear" and "see" and both the infinitive and the 
gerund with Infin-Only verbs. Others circled both the 
Infinitive and the that-complement with the verbs "hope" 
and "decide" in the NP-environment. 
In the free part of the test, the percentage of 
students' correct responses increased because they were al-
lowed to choose any complement they wanted. What happened 
was that they did not use the complement that they did not 
know and used the one whose correctness they were sure of. 
Table 5.10. Individual scores (% correct) for some of the first-year students 
Infin-NP In fin-END Infin-END/That Infin-NP/Gerund 
Subjects Free M.C. Free M.C. Free M.C. Free M. C. 
part part part part part part part part 
1 100 100 100 80 100 40 100 41.66 
2 100 100 100 100 100 60 100 41.66 
3 80 100 100 90 100 70 83.33 50 
11 60 40 100 50 100 73.33 83.33 37.5 
13 40 90 100 50 100 66.66 16.66 16.66 
0"1 
(X) 
17 100 80 100 80 100 50 83.33 41.66 
18 100 70 60 90 100 76.66 100 37.5 
19 100 100 100 100 100 90 100 50 
23 100 70 100 90 100 63.33 100 50 
24 80 80 100 60 100 50 66.66 41.66 
25 100 100 100 80 100 80 83.33 50 
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This may be supported by the fact that with the verb "hear" 
in the free part of the test, only seven percent of the 
students used the infinitive, and only four percent of the 
students used it with the verb "see" (see Table 5.24). In 
the multiple choice part when the students were asked to 
circle all the correct answers, most of them circled just 
the gerund complement for the verbs "hear" and "see". So 
the students' ignorance of the subcategorization features 
for these two verbs was the reason behind not circling the 
infinitive complement in the multiple choice section, and 
made them use the other optional complement, i.e., the 
gerund in the free part of the test. 
Another interesting observation is that the hierarchy 
of difficulty between the categories changes depending on 
the elicitation task. Table 5.11 presents the matrix 
based upon the results from the free part of the test; 
Table 5.12 shows the matrix based upon the results from 
the multiple choice part. The tree diagrams for each part 
derived from these matrices are presented in Figure 5.6 
(free part) and Figure 5.7 (multiple choice part). Table 
5.13 and Figure 5.8 present the matrix and tree diagram 
for the combined results. 
If we look at the three disconfirmatory matrices and 
the three hierarchies of difficulty, we can see that there 
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Table 5 .11. Disconfirmatory matrix of the free part of the 
test for the one hundred students in all levels 
Infin- In fin- In fin- Infin- Infin- Infin-
NP END NP/That END/ NP/ END/ That Gerund Gerund 
Infin-NP 38 23 46 29 50 
.-·-~. 
I 
Infin-END i 3 9 12 14 17 
Infin-NP/ 
That 19 41 41 22 47 
Infin-END/ ~ -··· ., G'\ That (5 ; 6 
__ ) 11 11 \ 
Infin-NP/ 
Gerund 16 36 13 39 37 
Infin-END/ ,...-~-- .~-·-~-- ....... ,.'~". !'.~- .... ~ / ' I r \ Gerund \,,o , 2 \ 1 I \ 2 ) ~ 0 ) 
' / / 
----
'· .... _.. .. · 
Table 5.12. Disconfirmatory matrix of the multiple choice 
part of the test for the one hundred students 
in all levels 
Infin- Infin- Infin- Infin- In fin- Infin-
NP END NP/That END/ NP/ END/ That Gerund Gerund 
(s"\ ~\1 /---........ Infin-NP 10 i 0 I 11 
\ ; ' I ; \ 
In fin-END 18 8 ~'··. 
'· 0 j 
f i)' 21 
Infin-NP/ (4', That 54 49 0 30 
Infin-END/ .... ....-~,\ 
That 66 57 20 2 ; 36 
Infin-NP/ 
Gerund 72 64 23 9 40 
Infin-END/ (~) .~, \ Gerund 47 46 14 1 ) 




Figure 5.6. The hierarchy of difficulty based upon the 







Figure 5.7. The hierarchy of difficulty based upon the dis-
confirmatory matrix of the multiple choice part 
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Table 5.13. Disconfirmatory matrix of the whole test after 
combining the two parts 
In fin- In fin- In fin- Infin- Infin- Infin-
NP END NP/That END/ NP/ END/ That Gerund Gerund 
Infin-NP 21 8 ~ ~ 24 Infin-END 12 0 17 
Infin-NP/ G) That 43 47 10 41 
In fin-END/ 0 That 45 52 15 42 
Infin-NP/ 
Gerund 57 65 23 20 52 
Infin-END/ 0 8 Gerund 27 29 8 
Infin-NP 
Figure 5.8. The hierarchy of difficulty for the whole test 
after combining the free part and the multi-
ple choice part 
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is a difference between those for the free part of the test 
and those for the multiple choice part. The category 
Infin-NP was the most difficult category in the free part 
of the test but the easiest in the multiple choice part. 
On the other hand, the Infin-NP/Gerund category was the 
most difficult in the multiple choice part but was fairly 
easy in the free part of the test. Thus, the sequential 
relationships between categories in the free part of the 
test differ from those in the multiple choice part. 
There were two items in the free part of the test which 
many students did poorly on. These two items brought the 
percentages of the verbs "need" and "decide" in the NP 
environment down. As a result, the two categories, i.e., 
the Infin-NP and the Infin-NP/That, were more difficult in 
the free part than the multiple choice part of the test. 
This is illustrated in Table 5.14. 
Table 5.14. Percentage of correct response for the verbs 
"need" and "decide" 
% of correct % of correct 
Verb Environ- response in in 
ment the multiple response 
choice part the free part 
Need NP 92.5 77.3 
Decide NP 76.83 68.00 
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The following discussion will deal with each one of 
these two items separately. 
(1) In question II.9, which was a translation item, 
the verb "need" in the NP environment was used. The 
stimulus sentence was: 
"Fatma needs Ali to buy her a few things." 
One possible reason behind the high percentage of errors for 
this question is that the students misread the word" ulc-", 
which is a name of a person, as " ~ ", which is a preposi-
tion meaning "on", because these two words have the same 
spelling in Arabic. Nearly forty-four percent of the stu-
dents in all levels got this question wrong. It is possi-
ble that if there was another name in the stimulus sentence, 
e.g., Mohammed instead of Ali, the percentage of incorrect 
responses would not be so high, and the Infin-NP category 
would not be the most difficult category in the free part 
of the test. Table 5.15 shows the number of students making 
each type of possible response for question II.9. 
(2) The other difficult item was question III.3, which 
involved the combining of two sentences using the verb 
"decide" in the NP environment. The stimulus sentence was: 
"My father decided it. I have to buy a new car." 
"My father decided that I have to buy a new car." 
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Table 5.15. Number of students making each type of possi-
ble response in question II.9 
Number of Number of Number of Number of students Number of 
students changing students students students 
changing using the 
responding the sen- giving no 
correctly tence in- the mean- wrong ing complement response to passive 
56 19 17 5 3 
From analyzing the students' errors, it was clear that the 
students changed the meaning of the sentence to be able 
to use the infinitival complement instead of the that-
complement. As will be shown in section 5.6, the students 
prefer the infinitival complement over the clausal one. 
Since the verb "decide" in the NP environment has an en-
vironment restriction, i.e., it cannot take the infinitive, 
many students changed the environment in order to be able 
to use the infinitive. A sample of meaning changes in-
elude: 
"My father decided to buy a new car. II 
"My father decided to buy me a new car. II 
"My father decided to let me buy a new car. II 
Thus, it seems that one of the strategies that second lan-
guage learners use is changing the meaning to be able to use 
the easy structure. Table 5.16 shows the number of students 
making each type of possible response. From Table 5.16, 
---------
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it is evident that many students changed the meaning of the 
sentence and the category of the verb "decide" to be able 
to use the infinitive. 
Table 5.16. Number of students making each type of possi-




















In this section, the effect of the environment (NP or 
END) on the difficulty of each category will be discussed. 
For this analysis, only the results of the multiple choice 
section will be used. This is because the students' re-
sponses in the free part of the test do not indicate whether 
the students know or do not know that some verbs can take 
the infinitive plus another complement. In the free part 
of the test, they may not use one of the two complements 
for two possible reasons: (1} they are not sure about it, 
so they use the one they are sure about; (2) they do not 
know that it can be used. Schachter (1974) has also found 
evidence of avoidance in her study. 
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In the multiple choice section, the students cannot 
use the avoidance strategy. They are asked to circle all 
of the correct complements which are possible. Through 
the graduated coding of the multiple choice section (see 
the description of the testing procedure in Chapter 4), it 
is easy to see whether students know the subcategorization 
features for the verbs within each category, e.g., do stu-
dents know that "expect" can take both the infinitive and 
the that-complement, while "hear" can take the infinitive 
and the gerund. 
Since the avoidance strategy may not play any role 
with verbs which can take only the infinitival complement, 
it is possible to combine the results of both parts of the 
test and determine the difficulty of each verb, each cate-
gory and each environment. It is felt that with the Infin-
That category and the Infin/Gerund category, the results 
of the multiple choice section are more revealing because 
the students cannot use the avoidance strategy. 
5.5.1. Verbs which can take only the Infinitive 
The question here is: will verbs which can take 
the infinitive in both the NP and END environments, i.e., 
"need" and "want", be easier than verbs which have an en-
vironment restriction and can take the infinitive only in 
the NP environments, i.e., "order"? It is interesting 
---------------- --
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to know also if verbs that can take the infinitive in both 
the NP and END environments are easier in one environment 
than the other. 
Table 5.17 represents the percentages of correct 
response for each verb in each environment and in each 
part of the test (i.e., the free part and the multiple 
choice part) . 
Table 5.17. Percentage of correct response for Infin-Only 
verbs 
Multiple The two Free parts of Category Verbs choice part the test part 
combined 
Infin-NP Want 91.22 100 95.61 
Need 92.5 77.33 84.9 
Order 87 98 92.46 
Infin-END Want 90 94.65 92.33 
Need 85.5 92.5 89 
Table 5.17 shows that in the multiple choice part, 
the verb "need" in the NP environment is easier than 
the END environment. For the verb "want", the percentages 
of correct response in the NP and END environments are 
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similar. The verb "order" which can take the infinitive 
only in the NP environment is more difficult than the verbs 
"want" and "need" which can take the infinitive in both the 
NP and END environments. 
Moreover, the percentage of correct responses for each 
verb varies according to not only environment but also the 
type of task: while the verb "order" in the NP environment 
was the most difficult verb in the multiple choice part, 
it was not so in the free part or when both parts were 
combined. On the other hand, what happened with the verb 
"need" was the opposite: the percentage of correct re-
sponses in the multiple choice part was higher than that 
for the free part. In sum, it seems that all three factors--
the verb itself, the type of task, and the environment (NP 
or END)--influence the results. 
5.5.2. Verbs which can take Infinitive/That 
Two questions are answered in this part. The first 
question is whether verbs which can take either the infini-
tive or the that-clause in both NP and END environments, 
i.e., "expect" and "promise", are easier than verbs which 
can take the infinitive only in the END environment, i.e., 
"decide" and "hope". The second question is whether one 
environment (NP or END) is easier or more difficult than the 
other for the same verb which can come in both environments. 
Table 5.18 presents the percentages of correct responses for 
-----------------------
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Table 5.18. Percentage of correct response for Infin/ 
That verbs 
Multiple The two 
Category Verbs choice Free parts of 
part part the test 
combined 
Infin-NP/ expect 99 99 
That promise 74.17 100 87.08 
decide a 76.83 68 72.17 
hope a 80.5 72.5 76.5 
tell 73.83 73.83 
Infin-END/ expect 65.67 92.5 79.08 
That promise 97 97 
decide 64.33 64.33 
hope 65 98 81.5 
plan 63.5 99 81.25 
aAlthough the verbs "decide" and "hope" can take just 
the that-complement and not the infinitive with an NP, 
these verbs are included in this category to see whether 
or not the students are aware of this environment restric-
tion. 
each verb in both environments and in both the multiple 
choice and the free part of the test separately and combined. 
Looking at the multiple choice results for the Infin-
NP/That category, we find that the environment restriction 
for the verbs "decide" and "hope"--they cannot take the 
infinitive in the NP environment--did not make these verbs 
more difficult than other verbs like "promise" and "tell" 
which have no such restriction. "Decide" and "hope" in the 
81 
NP environment in the multiple choice part were at the 
same level of difficulty or slightly easier than "promise" 
and "tell". When it comes to the END environment, we can 
see that although the verbs "decide" and "hope" have no 
environment restriction in the END environment, their 
percentages of correct responses were lower than in the 
NP environment in the multiple choice part. The verb "de-
cide" scored (76.83) in the NP environment and (64.33) in the 
END environment. The verb "hope" scored (80.5) in the NP 
environment and (65) in the END environment. "Hope" in the 
END environment in the free part scored a higher percentage 
(98) than in the NP environment in the same part of the 
test (72.5). Table 5.18 also shows that verbs which can 
take the infinitive and the that-complement in only the NP 
environment, i.e., "tell", were easier than verbs which 
can take the infinitive and the that-complement in the END 
environment, i.e., "plan". 
In sum, most of the verbs scored very high in the 
free part of the test; the reason was that given the oppor-
tunity, the students avoided using complements which they 
did not control. In the multiple choice part, they did 
not have this opportunity because they had to circle all 
possible correct complements and here they were in trouble 
and made mistakes. In general, looking at the multiple 
choice part, the percentages of correct responses for the 
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NP environment were higher than the END environment. This 
suggests that the NP environment, in spite of the restric-
tions of some verbs, was easier than the END environment. 
5.5.3. Verbs which take Infinitive/Gerund 
The question which may be asked here is: are verbs 
which take the infinitive and the gerund complements in the 
NP environment easier or more difficult than verbs which 
take the same complements in the END environment? Table 
5.19 gives the percentages of correct responses for each 
verb. As can be seen from the multiple choice part of the 
test, the verbs which can take the infinitive and the gerund 
Table 5.19. Percentage of correct response for Infin/Gerund 
verbs 
Multiple The two Free parts of Category Verbs choice part the test part 
combined 
Infin-NP/ hear 46 94 70.25 
Gerund 
see 55.83 88 71.92 
Infin-END/ begin 81.67 99 90.83 
Gerund 
start 72.84 100 88.293 
try 70.17 100 84.96 
like 88.17 99 91.334 
-----~----------
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in the NP environment, i.e., "hear" and "see", were more 
difficult than verbs which take the infinitive and the gerund 
in the END environment, i.e., "begin", "start", "try", and 
"like". 
The students were expected to have fewer errors in the 
free part of the test than the multiple choice part in both 
(NP and END) environments. This is due to the fact that in 
the free part of the test, the students could choose any com-
plement they want. It was found that for both environments, 
the students' scores were higher in the free part than the 
multiple choice part. However, the NP and END environments 
were not of equal difficulty neither in the multiple choice 
part, nor in the free part where the students could choose 
any complement they want. In the two parts of the test, the 
NP environment was more difficult than the END environment. 
An interesting observation in Table 5.19 is that while the 
percentage of correct response for the verb "see" is higher 
than "hear" in the multiple choice question, it is lower in 
the free part of the test. In the END environment, we find 
that in the multiple choice section the verb "like" was the 
easiest, followed by the verb "begin", and the hardest verbs 
were "start" and "try". In the free part of the test, the 
four verbs were very easy and scored very high percentages. 
So, one can say that with verbs which can take the infinitive 
and the gerund, three factors--the environment, the specific 
------------·- -----
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verbs, and the type of elicitation task--influenced the per-
centages of correct responses. 
Table 5.20 summarizes and shows the difference in dif-
ficulty for the three categories of verbs which can take the 
infinitive based on the multiple choice question where the 
students cannot use the avoidance strategy for verbs that 
allow two complements. It is clear that students know the 
Table 5.20. Percentage of correct response for each cate-







subcategorization features for the verbs within category 
Infin-Only better than for verbs in the other two categories. 
The most difficult category was the Infin/Gerund, and the 
Infin/That category lies between the two. A breakdown of 
the above categories according to environments will show 
which environment in each category is easier, based also on 
the multiple choice part of the test. This is presented in 
Table 5.21. 
As can be seen from Table 5.21, the NP environment for 
the Infin/That category was easier than the END environment, 
whereas for the Infin/Gerund category, the END environment 
was much easier than the NP environment. For the Infin-Only 
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Table 5.21. Percentage of correct response in NP and END 














category, both environments, i.e., NP and END, were very 
close to each other. 
5.6. Complement Preference 
Findings will be presented in this section for comple-
ment choice: given instances where two types of complements 
are possible with a verb, will one complement be preferred 
over the other? To answer this question, the analysis of the 
free part of the test was used because the students were free 
to choose any possible complement that they preferred. The 
multiple choice question could not be used in this section 
because the students had to circle all possible correct com-
plements. Table 5.22 presents percentages of responses se-
lecting different complements with the Infinitival/Clausal-





centage of responses selecting different 
complements) in the free part 
Clausal Both Infinitival Errors and Clausal 
21.6 0.6 2.4 
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complement was preferred over the that-clause. Of those 
who chose the that-clause in the free part of the test, 
there were seven percent who did not circle the infini-
tive with the Infinitival/Clausal-complement verbs in 
the multiple choice question, i.e., they did not choose 
the infinitive out of ignorance. The other students 
who preferred the that-clause in the free part of the 
test knew that the Infinitival/Clausal-complement verbs 
can take two complements, i.e., they circled both the in-
finitive and the that-clause in the multiple choice part 
of the test. Thus, it seems to be the case that selec-
tion of a complement was due to preference and not ig-
norance. Table 5.22 also shows that there were some stu-
dents who did not show a preference, i.e., they gave two 
possible answers for a stimulus sentence using the two 
possible complements, the infinitival and the clausal. 
With Infinitival/Clausal-complement verbs, a break-
down according to environment revealed that the infini-
tive was still preferred over the that-clause in both en-
vironments. But the preference of the infinitive in the 
END environment, as can be seen in Table 5.23, greatly ex-
ceeds that of the NP environment. 
Schwarte (1982) also found that although the infiniti-
val complement is favored in both environments, its prefer-
ence with END environments was substantially higher than 
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Table 5.23. Infinitival/Clausal-complement verbs (environ-



















with NP environments. Especially noticeable was the influ-
ence of the environment on the verb "promise". Table 5.24 
presents what was found in this study regarding the influ-
ence of the environment on the complement preference for the 
verbs "expect" and "promise" and they will be compared to 
what Schwarte (1982) found regarding the verb "promise". As 
can be seen in Table 5.24, the infinitival complement was not 
preferred with the verb "expect" in the NP environment, and 
this is similar to what Schwarte found regarding the verb 
"promise". The that-complement was preferred over the in-
finitive with both verbs. The explanation for this prefer-
ence will be discussed in the transference part. 
When it comes to the Infinitival/Gerundive complement 
verbs, we find that the gerundive complement was preferred, 
as illustrated in Table 5.25. There were some students, as 
can be seen in Table 5.25, who did not show a preference 
(i.e., they gave two possible answers for a stimulus sentence 













































































Table 5.25. Infinitival/Gerundive-complement verbs com-








using the two possible complements, the infinitival and the 
gerundive) . 
With Infinitival/Gerundive-complement verbs, a break-
down according to environment revealed that in the NP en-
vironment, the gerundive complement was preferred, but in 
the END environment, the choice of complement-type was ran-
dom; this is illustrated in Table 5.26. There were many 
students who chose the gerund with the Infinitival/Gerundive-
complement verbs in the NP environment because they did not 
know that those verbs can take the infinitive, i.e., they 
did not circle the infinitive with those verbs in the multi-
ple choice question. So, it appears that they did not choose 







vironment influence percentages of responses 
Infini- Gerun- Both Infinitival 










From a breakdown of the Infinitival/Gerundive-comple-
ment verbs into the individual verbs, as presented in 
90 
Table 5.27, it can be seen that for "begin", the choice of 
complement type was random. For "hear", "see", "start", 
and "like", the gerundive complement is preferred over the 
infinitival complement. The infinitival complement was 
preferred only with the verb "try". 
Table 5.27. Infinitival/Gerundive-complement verbs comple-
ment preference, percentages of responses for 
each verb 
Verb Environ- Infini- Gerun- Both Infinitival Errors 
ment tival dive and Gerundive 
Hear NP 7 87 0 6 
See NP 4 82 0 14 
Begin END 44 40 16 0 
Start END 12 61 27 0 
Try END 97 3 0 0 
Like END 19 77 3 1 
In summary, it is interesting to note that it seems 
that there is a universal preference for the infinitival 
complement for the Infinitive/That category with excep-
tions for some verbs which differ from one language group 
to the other. Anderson (1976) found that Spanish speakers 
preferred the infinitive regardless of whether the stimu-
lus sentence contained an infinitive or a Que-complement. 
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In both this study and the Schwarte (1982) study, it was 
found that for Infinitival/Clausal-complement verbs, the 
infinitival complement was preferred over the that-
complement in both NP and END environments. However, 
there is agreement in both studies that the percentage of 
using the infinitival complement in the END environment 
was higher than that for the NP environment. 
When it comes to the Infinitival/Gerundive category, 
it was clear that the preferences were overwhelmingly for 
the gerund, especially in the NP environment. There is 
no agreement between this study and the Schwarte study con-
cerning this preference. Schwarte found that the infini-
tive was favored over the gerund. The explanation for 
this preference will be discussed in the transference part. 
In the first part of this section, an analysis was 
made to see if the environment had an effect on the comple-
ment chosen when two complements are permissible. In this 
part, we will look at the errors made by the students to 
see if they overgeneralize a certain complement. In the 
test we have included as distractors verbs which take only 
the infinitive, verbs which take only the that-complement 
and verbs which take only the gerund. Anderson (1976) and 
Schwarte (l982) found a tendency for students to overgeneral-
ize the infinitive. It will be very interesting to see if 
this happens with the Arab students as well. Table 5.28 
Table 5.28. Complement-selection errors (percentages of responses) 
Level % Errors Gerundive Clausal Other errors 
Infinitive-complement 1 10.90 5.24 1. 63 4.03 
only verbs 2 8.98 5.55 0.69 2.74 
3 7.35 2.91 0.26 4.18 
4 8.47 4.20 0.54 3.73 
Mean 8.93 4.48 0.78 3.67 
Level % Errors Infinitival Gerundive Other errors 
Clausal-complement 1 7.67 4.88 2.79 
only verbs 2 7.66 5.00 1.33 1. 33 
3 8.83 2.83 4.00 2.00 
4 7.00 2.67 3.66 0.67 1.0 
Mean 7.79 3.85 2.94 1.00 tv 
Level % Errors Infinitival Clausal Other errors 
Gerundive-complement 1 7.67 5.34 0.33 2.00 
only verbs 2 5.33 4.33 0.33 0.67 
3 4.00 4.00 
4 9.33 7.67 0.33 1.33 
Mean 6.58 5.34 0.24 1.00 
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presents the percentages of errors for the three categories 
that allow only one complement, i.e., Infinitival-comple-
ment only verbs; Clausal-complement only verbs and Gerundive-
complement only verbs. The percentage of errors for students 
in each level is presented separately. This was done in 
order to see if there is a decrease in errors when the 
number of years of English study increases. Also, this 
will help to see if all four levels overgeneralize a cer-
tain complement or if overgeneralization varies from one 
level to the other. The mean of the students' errors for 
the four levels is also given and the following discussion 
will be based upon it. 
As can be seen from Table 5.28, with the Infinitival-
complement only verbs, the students overgeneralized the 
gerund and not the clausal complement. For the Clausal-
complement only verbs, the use of the infinitival and 
the gerundive complements was random. When it comes to 
the Gerundive-complement only verbs, the overgeneraliza-
tion of the infinitive was very evident. So, the clausal 
complement was the one which was overgeneralized the 
least. This may support the finding mentioned before that 
the infinitive with the Infinitival/Clausal-Complement 
verbs was preferred over the clausal complement. In 
instances where the verbs allowed only the infinitival 
complement, the gerundive complement was overgeneralized 
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and this may account for the preference of the gerund comple-
ment over the infinitive with the Infinitival/Gerundive-
complement verbs. Another possible reason for the prefer-
ence of the gerund over the infinitive may be that in Arabic 
we do have an equivalent to the gerund complement, but we do 
not have one for the infinitival complement. 
As mentioned before, the two Infin/That verbs "hope" 
and "decide" in the NP environment have an environment re-
striction: they cannot take the infinitive complement, only 
the clausal complement. Looking at Table 5.29, we find 
that most of the students' errors were a result of over-
generalizing the infinitive with the verbs "decide" and 
"hope" in the NP environment. 
Table 5.29. Percentage of error for "decide" and "hope" 
in the NP environment 
% of 
errors 
Infinitival Gerundive Other 
errors 
Decide 27.6 25.4 2.2 0.0 
Hope 23.75 23.0 0.58 0.17 
5.7. The Relationship Between English Proficiency 
and Years of English Study 
On the first page of the test, the students were asked 
to give some information about themselves, e.g., name, age 
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educational level, number of years of English study, and 
if they had studied English outside of Saudi Arabia (see 
the first page of the test in Appendix A) • 
As illustrated in Table 5.30, in each of the four 
levels included in this study, there were some students 
who had studied English for a few years in the U.S.A. 
or England, the average number of years being three years. 
There were other students who had started learning English 
in an elementary school in an Arabic-speaking country. 
The rest of the students had started learning English in 
the intermediate schools, i.e., they had studied it for 
six years, four hours a week, before joining the univer-
sity. 
As can be seen from Table 5.30, the students who had 
started learning English in an elementary school performed 
better than those who did not. But the difference in the 
percentages was not very significant. Moreover, the stu-
dents in the fourth level as a whole did not perform bet-
ter than those in the other levels; they scored only two 
percent higher than the first level and less than one 
percent higher than the second and the third levels. So, 
it seems that the number of years of English study does 
not cause a better acquisition of the subcategorization fea-
tures of the infinitival verbs. This finding is similar to 
Table 5.30. The relationship between language acquisition environment and test 
scores 
Students who Students who 
studied in started learning Rest of the Mean score U.S.A. or English in students for the 25 England elementary school 
students 
Number Mean Number Mean Number Mean in each of of of level 
students score students score students score 
First level 5 87.71 ll 82.66 9 80.66 82.95 
Second level 9 85.88 8 85.59 8 81.29 84.32 
Third level 5 89.20 6 86.24 14 82.78 84.89 \0 
0'1 
Fourth level 2 92.61 8 86.00 15 84.20 85.47 
Mean score for 
the four levels 88.85 85.12 82.23 
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what Saegert et al. (1974) found in their study, that pro-
ficiency cannot be assessed purely on the basis of the num-
ber of years of EFL training. 
In addition to information about the number of years 
of language study, the questionnaire also elicited informa-
tion about language instruction abroad. Table 5.30 shows 
that the mean score for those students who had studied in 
U.S.A. or England for a few years was higher than the other 
students. But the difference in the percentages was not 
very significant. 
It may be relevant to note in this section that the 
number of years of English study may result in a decrease of 
some other types of errors, e.g., the use of the past parti-
ciple instead of the infinitive after to. While Scott and 
Tucker (1974) found this type of error to be common among the 
Arab students in their study, this was not the case in the 
study undertaken here. Out of one hundred students tested 
in this study, only six students made this type of error in 
one out of nineteen questions in the multiple choice part. 
The difference between the two studies may be due to the 
fact that their subjects were in a low intermediate intensive 
English course while the subjects in the present study were 
advanced. So, using the past participle instead of the in-
finitive after to may be a common error for beginners and in-
termediate Arab subjects, but not for the advanced subjects. 
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5.8. Transference 
From examining the students' errors, we can see that 
there was much evidence of negative transfer. Many students 
used the gerund with verbs like "want", "need" and "order" 
which allow just the infinitive in English. In Arabic, 
those verbs allow two types of complements: the gerund 
and another type of complement which is equivalent to the 
that-complement, but the gerund comp~ement is more eloquent 
than the that-complement. 
7 
<1> ~ .-J--'Y. u\ ~ 
For example, 
"Mohammed wants that he 
visits his uncle." 
(2) ·· ~ · . ~ "Mohammed wants visiting ~ ~ • '..J ~ .J.J::..r.! his uncle. " 
So, the overgeneralization of the gerund with verbs like 
"want", "need" and "order" was a result of mother tongue 
interference and this is an example of negative transfer. 
Table 5.31 presents the percentages of errors with those 
verbs and, as can be seen, most of the errors were the 
result of overgeneralizing the gerund with those verbs. 
Nearly 50 percent of the errors which were made with the 
infinitive-only verbs were the result of overgeneralizing 
the gerund; this supports the prediction of contrastiveanal-
ysis (see page 30). Table 5.32 shows the percentage of 
errors for each verb in the infinitive~only category. The 
highest percentage of errors was for the verb "need" (12.98), 
.. 
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followed by the verb "order" (7.54). The lowest percentage 
of errors was ( 5. 4 85) for the verb "want". So, it seems that 
the percentage of errors depends on the individual verb. 
Table 5.32. Percentage of errors for individual verbs in 
Infinitive-only category 
Verbs % of Gerund That- No/other 
errors complement response 
Want 5.485 3.8 0.94 0.745 
Need 12.98 6.06 0.985 5.89 
Order 7.54 2.67 4.87 
Another finding which may be explained by mother 
tongue interference is the preference of the gerund over 
the infinitive with verbs which allow both the infinitive 
and the gerund in English. With the verbs "hear" and "see" 
we use the gerund complement in Arabic. For example, 
(3) "I heard the boy singing." 
( 4) "I saw the tree fall." 
In Arabic, we translate both "singing" and "fall" using the 
circumstantial complement, which is one type of the gerund 
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in Arabic. 
When it comes to the preference of the clausal comple-
ment with the verb "expect", mother tongue interference 
again seems to play a role. Whereas in English it can take 
either an infinitive or clausal complement, we find that in 
Arabic the verb "expect" allows either the clausal or 
gerundive complement: 
1. That-complement: 
> -~~\cu.L...J\ J~ u-o ~ ()~~-~ (;1 ~ v 
"Mohammed expected that Ali would finish his work 
at 4:00 o'clock." 
2. Gerundive-complement (which we call in Arabic the 
nominalized form of the verb) : 
. ~}}\ ~~\ ~ ~ o- c}-c .c~\ ~?!! 
"Mohammed expected Ali finishing his work at 4:00 
o'clock." 
Since the stimulus sentence for the verb "expect" in the NP 
environment (in the translation from Arabic to English, ques-
tion II.l5) used the that-complement, fifty-nine percent of 
the students used the that-complement and forty-one percent 
of the students used the infinitival-complement. It seems 
that the students used the that-complement more because of 
either the native language or the stimulus sentence. 
In summary, although there was a preference for the in-
finitive in the Infin/That category, the gerund was preferred 
over the infinitive in the Infin/Gerund category. The 
~~~~- ~~--~--------- ---- -
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preference of the gerund over the infinitive can be explained 
by native language transfer. While the contrastive analysis 
(see section 3.2) could predict that students would use the 
gerund with verbs like "want", "need", "order", "hear" and 
"see", it predicted wrongly that the students would prefer 
the that-complement with verbs like "promise", "plan", 
"tell" and all verbs which allow the infinitive plus the 
that-complement: they used the infinitive instead. The 
reason for predicting the preference of the that-complement 
over the infinitive was: since Arabic does not have the in-
finitive, in the English sense, and it has the that-comple-
ment, the students are more likely to use the that-comple-
ment. When it comes to the preference of the that-comple-
ment with the verb "expect" in the NP environment, the ex-
planation which was given was that the stimulus sentence con-
tained the that-complement and in the translation part, the 
students are more likely to use the same complement as in the 
stimulus sentence. Since the preference of the infinitive 
over the that-complement with the category Infinitive/That 
cannot be explained by the contrastive analysis, an alterna-
tive explanation is needed. One explanation is found in 
Anderson's (1976) study. Anderson explained this phenomenon 
by relating it to the economy strategy, i.e., the infinitive 
is a short complement and it is easy for students to learn 
and produce. So it seems that there is a universal 
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preference for the infinitive no matter what the native lan-
guage is. This overgeneralization of the infinitive has 
also been found with verbs which take only the that-comple-
ment or only the gerund. It accounts for most errors as 
could be seen in Table 5.28. 
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6. DISCUSSION AND CONCLUSION 
The questions under investigation in this study were: 
(1) Is there an invariant hierarchy of difficulty for 
the acquisition of English infinitival sentential 
complementation by adult speakers of Arabic? 
(2) If invariant, how does the invariant ordering 
for the adult Arabic speakers compare with other 
language groups learning English infinitival sen-
tential complementation? 
(3) What effect does the environment (NP or END) have 
on the difficulty of each category? 
(4) With those verbs which can take the infinitive 
plus one other complement, is one complement pre-
ferred over the other? 
(5) Is there a decrease in complement selection errors 
as the years of English language study increase? 
(6) What role does transfer play, either in the selec-
tion of a correct complement or in preference? 
(7) Do the rankings of difficulty vary from one 
individual to the other? 
In this section, the answers to these questions will be dis-
cussed based upon the data obtained in the study. 
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6.1. Is There an Invariant Hierarchy of Difficulty 
for the Acquisition of English Infinitival 
Sentential Complementation by Adult 
Speakers of Arabic? 
Using Bart and Krus's theoretical ordering method, it 
was found that there was an invariant hierarchy of diffi-
culty for the acquisition of English infinitival sentential 
complementation by adult speakers of Arabic. The most dif-
ficult subcategorization category was Infin-NP/Gerund fol-
lowed by Infin-END/That and then Infin-NP/That. The easi-
est subcategorization categories were Infin-NP, Infin-END 
and Infin-END/Gerund. 
In the free part of the test, the students produced 
fewer complement errors. With those categories which allow 
two complements, it is most likely that the students were 
avoiding the use of the complement about whose correctness 
they were not sure. This would account for the extremely 
small number of errors for many verbs in the free part. In 
the multiple choice part, the errors increased because the 
students were asked to circle all possible correct comple-
ments that each verb allows. Here the students could not 
use the avoidance strategy, and the percentage of errors 
increased. 
Based on the multiple choice section, it was found that 
the Infin/Gerund category was the most difficult, followed 
by the Infin/That category. The easiest category was the 
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Infin-only category. The verbs in the NP environment in the 
Infin/Gerund category had the lowest percentages of correct 
responses. It is clear that most of the students in all 
levels do not know that the verbs "hear" and "see" can take 
the infinitive complement with to-deletion. It is possible 
that the reason for not acquiring the infinitival complement 
for these two verbs is due to the complexity of the syntac-
tic category of to-deletion with those verbs. So, the stu-
dents seem to simplify the task by first associating just 
one complement, i.e., the gerundive complement, with the 
verbs "hear" and "see"; later, they add the second aspect (a 
second complement), i.e., the infinitival complement with 
to-deletion. This might indicate a simplification strategy 
for the learners. This simplification strategy was also 
used with the verbs "decide" and "hope" in the NP environ-
ment. It seems that for the simplification task, the stu-
dents associate the infinitive and the clausal complements 
for these verbs indiscriminately. Later, through the re-
finements of rules, they learn that there is an environment 
restriction with "hope" and "decide" in the NP environment, 
i.e., they can take only the clausal complement in the NP 
environment but can take both the clausal and the infiniti-
val complement in the END environment. 
--------------------------- ---- ---
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6.2. If Invariant, How Does the Invariant Ordering 
for the Adult Arabic Speakers Compare with 
Other Language Groups Learning English 
Infinitival Complementation? 
In comparing the orderings of the six categories in-
eluded in this study with those of Schwarte (1982), it was 
found that there were some instances of agreement and some 
of no agreement. In both studies, Infin-END and Infin-END/ 
Gerund categories were the easiest, and Infin-END/That 
category was more difficult. The no agreement instances 
were: while it was found in this study that the Infin-NP/ 
Gerund was the hardest and all complements were prerequisite 
to it, in Schwarte's study the Infin-NP/Gerund category was 
one of the easiest categories. The Infin-NP category in 
the present study was one of the easiest categories; it 
was not that easy in Schwarte's study. While Infin-NP/That 
was not the hardest in the present study, it was the hardest 
category in Schwarte's (1982) study. When it comes to the 
prerequisite relationships between categories, the agreement, 
no-agreement, and disagreement instances were as follow: 
The Present Study Schwarte's Study 




Agreement 1 No agreement 
Agreement 
2. Infin-END/Gerund is a prerequisite to: 
Infin-NP/Gerund No agreement 
Infin-END/That Agreement 
lschwarte found no prerequisite relationship. 
---------------------
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The Present Study 
3. Infin-NP is a prerequisite to: 
Infin-END/That 
Infin-NP/Gerund 
4. Infin-NP/That is a prerequisite to: 
Infin-NP/Gerund 







In the present study, it was found that all categories 
were prerequisite to Infin-NP/Gerund. In Schwarte's study 
(1982), she found that all categories were prerequisite to 
Infin-NP/That category. 
In trying to account for the instances of no agreement 
and disagreement, a possible explanation might be that in 
Schwarte's (1982) study there were not ten questions for 
each category. Some categories had only two or three ques-
tions. Only one infinitival category, Infin-NP/That, had 
seven questions. In the present study, there were ten ques-
tions in each category, and this may be the reason behind 
the disagreements in the two studies. Krashen (1977a) noted 
that there must be at least ten obligatory occasions of a 
morpheme to determine the natural order for grammatical 
morphemes. He said that the reason for his and Rosansky's 
(1976) different conclusions was that Rosansky allowed items 
2
schwarte found the opposite prerequisite relationship. 
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to be analyzed that appeared in less than ten obligatory 
occasions. Another factor contributing to these differ-
ences between the present study and Schwarte's study may be 
related to the type of questions used in each study, 
especially the different tasks in the multiple choice ques-
tion, i.e., marking all possible correct complements that 
a verb allows versus marking one correct anS\'ler. It was 
found in the present study that there was a difference be-
tween the free part of the test and the multiple choice 
part concerning the hierarchy of difficulty and the sequen-
tial relationships among categories. This is verified by 
Krashen (1977a), who contends that the type of elicitation 
task influences the results. 
6.3. What Effect Does the Environment (NP or END) Have 
on the Difficulty of Each Category? 
The analysis of the multiple choice section where the 
students cannot avoid using a certain complement revealed 
that with Infin-only and Infin/That categories, the NP 
environment was easier than the END environment. With the 
Infin/Gerund category, the END environment was easier than 
the NP environment. One may take into consideration that 
the verbs and the type of the task were also two important 
factors in determining which environment and which category 
was more difficult. 
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6.4. With Those Verbs Which Can Take the Infinitive 
Plus One Other Complement, Is One Complement 
Preferred Over the Other? 
From the analysis of the free part of the test, it was 
clear that the infinitival complement was preferred over the 
clausal complement for the Infin/That category. This seems 
to be a universal phenomenon because both Anderson (1976) 
and Schwarte (1982) also found that for Infinitival/Clausal-
complement verbs, the infinitival complement was preferred 
over the that-complement. For the Infinitival/Gerundive 
category, it was clear that the preference was overwhelming-
ly for the gerund, especially in the NP environment. The 
preference of the gerund over the inifinitive can be explained 
by native language transfer. The preference of the gerund is 
expected because the gerund exists in Arabic but the infini-
tive does not exist. In the Anderson (1976) and Schwarte 
(1982) studies, they found the opposite to be true; i.e., the 
infinitive was preferred over the gerund. 
6.5. Is There a Decrease in Complement Selection Errors 
as the Years of Language Study Increase? 
Although complement selection errors decrease as the 
years of studying English language increase, the decrease of 
errors was not very significant. Students who had started 
learning English in an elementary school in an Arabic-speak-
ing country performed better than those who did not. This 
was shown in Table 5.30. As mentioned before, the 
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differences in the percentages of correct response were not 
so significant. The students in the fourth level as a whole 
did not perform better than those in the other levels. So 
it seems that the number of years of English study does not 
cause a better acquisition of the subcategorization features 
of the infinitival verbs. 
In addition to length of language instruction, the type 
of language instruction was also examined. As illustrated 
in Table 5.30, studying abroad did not seem to affect English 
proficiency. The mean score for those students who had 
studied in U.S.A. or England for a few years was slightly 
higher than the other students. But the difference in the 
percentages was not very significant. 
6.6. What Role Does Transfer Play, Either in the 
Selection of a Correct Complement or in Preference? 
Some of the predictions of the contrastive analysis a 
priori turned out to be true. The overgeneralization of the 
gerund was predicted by the contrastive analysis (see page 
30) and can be explained by native language transfer. The 
overgeneralization of the infinitive was not predicted by 
contrastive analysis because in Arabic there is no infiniti-
val complement. The only explanation for the overgeneraliza-
tion and the preference of the infinitival complement in the 
Infin/That category was what Anderson (1976) called the 
"economy strategy", i.e., the preference of shorter 
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complements. It seems that there is a universal tendency for 
students from different first language backgrounds to prefer 
and overgeneralize the infinitive (Anderson, 1976; Hart and 
Schacter, 1976; Schwarte, 1982). Although there was a 
preference for the infinitive in the Infin/That category, 
the gerund was preferred over the infinitive in the Infin/ 
Gerund category, which can be explained by native language 
transfer. It seems that there is no reason, as Schachter 
(1974) says, to assume that only one approach will answer all 
the questions about second language acquisition. The expla-
nation of the second language learning process could be pro-
vided by a combination of approaches, i.e., contrastive 
analysis a priori and error analysis. 
6.7. Do the Rankings of Difficulty Vary from 
One Individual to the Other? 
In order to determine if the individual rankings were 
significantly correlated, they were compared with each other. 
It was found that there was a great deal of variation among 
the subjects in each level. When it comes to the correla-
tion between the group ranking and the individual rankings 
for the four levels, it was found that only sixteen students 
out of one hundred students had rankings which were signifi-
cantly correlated with the group-derived ranking. This 
indicates that individual rankings were being misrepresented 
by rankings based on group data for the four levels. 
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Using Bart and Krus's theoretical ordering method, it 
was found that there was an invariant hierarchy of diffi-
culty for the acquisition of English infinitival sentential 
complementation by adult speakers of Arabic. On the other 
hand, using Guttman scaling, it was found that rankings of 
difficulty varied from individual to individual, and the 
individual rankings were being misrepresented by group 
ranking. The two types of rankings are based on two dif-
ferent methodologies. The first is Bart and Krus's theoreti-
cal ordering method; it is also called the "tree method". 
It is designed to determine the logical relationship among 
items. In other words, the method seeks to determine groups 
of items acquired together. In Bart and Krus's method, there 
must be a certain number of subjects getting high percentages 
on an item and low percentages on another item in order to 
determine the hierarchy of difficulty and the sequential 
relationship between these two items. The Guttman scaling 
which looks not at the number of subjects that had difficulty 
with the items, but simply the number of correct or incorrect 
items. In the Guttman analysis, individual differences are 
averaged so that it is not readily apparent whether most of 
the students had about the same amount of difficulty or 
whether some students found the item easy and others found 
it difficult. 
Because the Guttman analysis does not take into account 
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the number of individuals having difficulty with the items, 
it will not always be an accurate mirror of the individual 
rankings. This would argue for using the Bart and Krus 
method of analysis because it is more precise at reflect-
ing individual trends than the Guttman scaling. 
6.8. Conclusion 
In this study, it was found that the rankings of diffi-
culty varied from individual to individual and the individ-
ual rankings were being misrepresented by group ranking. 
Such results verify the findings in the Rosansky (1976) and 
Schwarte (1982) studies. It seems that language is not 
learned in the same way by every individual. Schwarte (1982) 
describes the language learning process to be "very individ-
ualistic." Researchers, as she says, must not make claims 
about the language acquisition process based upon cross-
sectional group data. In order to describe the language 
learning process adequately, she suggests that more detailed 
studies of individual language learners be done. 
Another important finding in this study is that in de-
signing a test, a researcher must set the questions in a 
way that would not give the subjects an opportunity to avoid 
the structures that they do not control. For example, if 
the researcher wants to test if the learners know the sub-
categorization features of verbs which allow two complements, 
114 
the questions must be set up in such a vlay that the learners 
have to write every possible complement. In the transla-
tion section and the other sections of the free part of the 
test used in this study, learners used only the complements 
about whose correctness they were sure and avoided the other 
possible complements that they did not know. If the multi-
ple choice section had not been included, the percentages 
of correct responses would have been very high and the 
hierarchy of difficulty for the infinitival subcategoriza-
tion categories would have differed. The result would have 
been interpreted that the Arab students have no difficulty 
in the acquisition of the subcategorization features of the 
infinitival verbs. 
The order of acquisition found in this study needs to 
be corroborated by studies based on different methods of 
data collection. If other studies corroborated the order 
of acquisition of structures found in this study, ESL 
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Have you ever studied English outside of Saudi Arabia: 
Yes No 
If yes, where? 
What level? 
For how long? 
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The Test 
I. Translate from English into Arabic 
1. The mother wants her daughter to go to school. 
2. Mohammed expected that Ali will go to the garden. 
3. I heard the boy singing. 
4. Ali needs to see the doctor. 
5. Ahmed planned that he will visit Mekka. 
6. I saw the tree fall. 
7. Fatma likes reading Quran. 
-----------------------
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III. Combine the following sentences. Please use the 
Infinitive, the That-complement, or the Gerund 
( -ing form) • 
Example: 
h d .I h 'td. b k Jo n steppe 1t. Jo n was rea 1ng a oo . 
John stopped reading the book. 
1. Ali likes it. Ali reads stories. 
2. I need Fatima. Fatima helps me. 
3. My father decided it. I have to buy a new car. 
4. I saw it. The policeman arrested the thief. 
5. I want it. I go to Egypt. 
6. The teacher thinks it. The students will do well in the 
exam. 
7. Mohammed promised it. Mohammed fights the enemy. 
126 




The teacher knows where the student (to be) 
1. Ali wants .......... (Ali leave). 
2. We enjoyed .......... (see) you and .......... (hear) 
all your news. 
3. I began .......... (look) for the missing papers a few 
days ago, but now I must stop ...•...... (try) to find 
them. 
4. Suad hopes .......... (her father return). 
5. Ali expects .......... (Ali find) a job by next week. 
6. I need Fatima .......... (play) with Huda. 
7. I saw the girl .......... (go to school). 
8. We think .......... (my uncle arrive) from London next 
Friday. 
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V. Complete the following sentences by selecting the correct 
word or phrase and circling the correct answer: 
Note: Sometimes you may find more than one correct 
answer. Please circle all the correct ones. 
1. John ordered . . . . . . . . . . . . . . . . . . . . . . home early. 
a. me going 
b. I go 
c. me to go 
d. that I go 
e. to go 
2. Ali expects me next summer. 
a. to visited 
b. to have been visiting 
c. that he will visit 
d. visiting 
e. to visit 
3. I hope ...•................... hard. 
a. him to study 
b. his studying 
c. that he will study 
d. him to studied 
e. that he would study 
4. Start .......... the exercise now, and stop ......... . 
as soon as I tell you. 
a. doing a. to write 
b. to do b. that you write 
c. that you do c. to written 
d. to done d. writing 
e. to have done e. to have been writing 
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5. I think •......... in the garden. 
a. them to play 
b. them playing 
c. that they are playing 
d. them to played 
e. for them to play 
6. I heard Fatma stories to her child. 
a. that she tells 
b. telling 
c. to tell 
d. tell 
e. told 
7. Ali needs . . . . . . . . . . to the doctor. 
a. going 
b. to go 
c. that he goes 
d. to went 
e. to have been going 
8. The doctor wants ......•... in bed for three days. 
a. Ali to stayed 
b. that Ali stays 
c. Ali staying 
d. Ali had stayed 
e. Ali to stay 
9. I hope .......... the exam. 
a. that I pass 
b. to passed 
c. I had passed 
d. to pass 
e. passing 
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10. Ali decided .......... the following day. 
a. that Mohammed must leave 
b. for Mohammed to leave 
c. Mohammed leave 
d. Mohammed leaving 
e. Mohammed left 
11. I promised him .......... the truth. 
a. I telling 
b. to tell 
c. telling 
d. to told 
e. that I would tell 
12. I began .......... a novel yesterday. 
a. read 
b. to have read 
c. to read 
d. that I read 
e. reading 
13. He wants her .......... the house today. 
a. that she cleans 
b. had cleaned 
c. cleaning 
d. to clean 
e. having cleaned 
14. I heard ......... . 
a. the dog barking 
b. that the dob barks 
c. the dog to bark 
d. the dog bark 
e. the dog have barked 
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15. I told him .......... to school. 
a. to go 
b. that he should go 
c. to went 
d. going 
e. to be go 
16. We need .......... our work today. 
a. that we finish 
b. finish 
c. to finish 
d. to have finished 
e. to be finish 
17. John had decided to the movie. 
a. to go 
b. going 
c. that he would go 
d. to went 
e. to have gone 
18. The boy wants .......... his father today. 
a. to have seen 
b. to saw 
c. seeing 
d. to see 
e. that he sees 
19. I like . . . . . . . . . . television. 
a. to watch 
b. that I watch 
c. I have watched 







Mary tried .......... to bed early. 
a. to went 
b. that she goes 
c. be going 
d. going 
e. to go 
My father wants . . . . . . . . . . this evening. 
a. to worked 
b. working 
c. to work 
d. that he has worked 
e. that he works 
We think . . . . . . . . . . enough time. 
a. to have 
b. having 
c. that we have 
d. to had 
e. to be having 
They started 
came in. 
the lesson before the teacher 
a. to written 
b. writing 
c. that they write 
d. to write 
e. to be writing 
23. He planned ......•.•. to Chicago next summer. 
a. that he would go 
b. to went 
c. to go 
d. going 
e. to have been going 
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25. I decided .....••... my uncle next Friday. 
a. visiting 
b. to visit 
c. that I would visit 
d. to have visited 
e. being visiting 
26. Mary wanted . . . . . . . . . . basketball. 
a. that they play 
b. them to play 
c. their playing 
d. they played 
e. that they have played 
27. I saw my child . . . . . . . . . . the road alone. 
a. crossing 
b. to cross 
c. that he crossed 
d. cross 
e. is crossing 
2 8. I enjoy .......... 
a. that I fish 
b. to fished 
c. to fish 
d. fishing 
e. be fishing 
29. We need .......... some fruits for tomorrow. 
a. we buy 
b. to buy 
c. buying 
d. that we buy 
e. to have bought 
--------
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30. I told Ali . . . . . . . . . . the book. 
a. to have taken 
b. that he could take 
c. taking 
d. to take 
e. to took 
31. I heard ......... . 
a. Mary singing 
b. that Mary sings 
c. Mary to sing 
d. Mary sing 
e. Mary has sung 
32. The teacher needs the students .......... class early. 
a. leaving 
b. to leave 
c. that they leave 
d. to left 
e. have left 
----------------------~--- ~~ ~-~--------
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10. APPENDIX B. INDIVIDUAL SCORES 
10.1. Individual Scores in the Free Part of the 
Test for the Four Levels 
Table 10.1. Level 1 
Sub- In fin- Infin- In fin- In fin- Infin- Infin-
ject NP END NP/ END/ NP/ END/ That That Gerund Gerund 
1 100 100 100 100 100 100 
2 100 100 80 100 100 100 
3 80 100 80 100 83.33 100 
4 100 100 100 100 100 100 
5 80 100 100 100 100 100 
6 80 100 100 100 100 100 
7 80 60 60 60 83.33 83.33 
8 80 100 80 100 83.33 100 
9 100 100 100 100 100 100 
10 80 100 100 100 100 100 
11 60 100 60 100 83.33 100 
12 100 100 80 100 83.33 100 
13 40 100 60 100 16.66 100 
14 80 80 80 100 50 100 
15 60 100 60 100 66.66 83.33 
16 80 100 80 100 66.66 100 
17 100 100 80 100 83.33 100 
18 100 60 80 100 100 100 
19 100 100 100 100 100 100 
20 80 100 80 100 83.33 100 
21 100 100 100 100 66.66 100 
22 40 80 100 100 100 100 
23 100 100 100 100 100 100 
24 80 100 80 100 66.66 100 
25 100 100 80 100 83.33 100 
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Table 10.2. Level 2 
Sub- Infin- Infin- Infin- Infin- Infin- Infin-
ject NP END NP/ END/ NP/ END/ That That Gerund Gerund 
1 80 100 80 100 100 100 
2 100 100 100 100 100 100 
3 100 100 100 100 100 100 
4 100 100 100 100 100 100 
5 100 100 80 80 100 100 
6 100 100 80 80 100 100 
7 100 100 80 100 100 100 
8 100 100 100 100 66.66 100 
9 100 100 80 100 83.33 100 
10 60 100 60 100 83.33 100 
11 80 100 60 100 83.33 100 
12 80 100 80 100 100 100 
13 80 100 80 100 66.66 100 
14 60 100 60 100 100 100 
15 40 60 80 80 50 83.33 
16 100 100 100 100 83.33 100 
17 100 100 80 100 100 100 
18 100 100 60 100 100 100 
19 100 100 100 100 83.33 100 
20 100 100 100 80 100 100 
21 80 80 80 100 100 100 
22 80 80 80 80 100 100 
23 80 80 100 100 100 100 
24 80 100 60 100 66.66 100 
25 80 100 80 100 100 100 
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Table 10.3. Level 3 
Sub- Infin- In fin- In fin- Infin- Infin- Infin-
ject NP END NP/ END/ NP/ END/ That That Gerund Gerund 
1 100 100 80 100 83.33 100 
2 80 100 100 100 100 100 
3 80 100 100 80 100 100 
4 60 80 80 80 100 100 
5 80 80 100 100 100 100 
6 100 100 80 100 83.33 100 
7 100 100 80 100 83.33 100 
8 100 100 100 100 100 100 
9 100 100 100 100 100 100 
10 100 100 100 100 100 100 
11 80 100 80 100 83.33 100 
12 80 100 100 100 83.33 83.33 
13 60 80 100 100 100 100 
14 80 60 100 100 100 100 
15 80 60 100 100 83.33 100 
16 100 100 100 80 100 100 
17 80 100 80 100 100 100 
18 100 80 100 80 100 100 
19 100 100 80 100 83.33 100 
20 80 100 100 100 100 100 
21 80 100 100 100 83.33 100 
22 80 80 100 100 100 100 
23 80 100 80 100 100 100 
24 100 100 100 100 100 100 
25 100 100 100 100 100 100 
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Table 10.4. Level 4 
Sub- Infin- In fin- Infin- Infin- Infin- Infin-
ject NP END NP/ END/ NP/ END/ That That Gerund Gerund 
1 100 100 100 100 100 100 
2 80 90 100 90 66.66 100 
3 100 100 100 100 83.33 100 
4 80 100 80 100 83.33 100 
5 80 100 100 100 100 100 
6 100 100 60 100 83.33 100 
7 80 100 100 100 100 100 
8 100 100 100 100 100 100 
9 100 100 80 100 100 100 
10 60 80 80 80 100 100 
11 100 80 80 100 83.33 100 
12 80 80 100 100 100 100 
13 80 100 60 80 100 100 
14 60 100 100 100 100 100 
15 80 100 80 100 100 100 
16 80 100 100 100 83.33 100 
17 80 100 80 100 83.33 100 
18 100 100 100 100 83.33 100 
19 80 100 100 100 83.33 100 
20 100 100 60 100 100 100 
21 100 100 90 100 100 100 
22 80 100 100 100 83.33 100 
23 60 80 80 80 66.66 83.33 
24 80 80 80 80 100 100 
25 100 100 100 100 100 100 
-------------------------
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10.2. Individual Scores in the Multiple Choice 
. 
Part of the Test for the Four Levels 
Table 10.5. Level 1 
Sub- Infin- In fin- In fin- Infin- In fin- Infin-
ject NP END NP/ END/ NP/ END/ That That Gerund Gerund 
1 100 80 90 40 41.66 80 
2 100 100 70 60 41.66 70 
3 100 90 80 70 50 90 
4 100 100 90 70 75 100 
5 100 80 100 60 41.66 80 
6 90 100 70 46.66 41.66 60 
7 100 100 70 76.66 50 60 
8 70 50 83.33 53.33 54.16 100 
9 100 100 70 50 41.66 50 
10 70 70 90 80 58.33 73.33 
11 40 50 80 73.33 37.5 90 
12 100 90 76.66 80 50 80 
13 90 50 80 66.66 16.66 80 
14 90 100 90 66.66 50 80 
15 90 100 60 30 50 50 
16 100 80 90 73.33 45.83 90 
17 80 80 70 50 41.66 70 
18 70 90 60 76.66 37.5 50 
19 100 100 100 90 50 76.66 
20 100 100 70 40 41.66 50 
21 90 90 66.66 53.33 41.66 76.66 
22 100 100 70 50 50 50 
23 70 90 73.33 63.33 50 93.33 
24 80 60 50 50 41.66 40 
25 100 80 80 80 50 90 
-----------------~ ~--~~ -- --~-~-~--~ ~--~-
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Table 10.6. Level 2 
Sub- Infin- In fin- Infin- Infin- Infin- Infin-
ject NP END NP/ END/ NP/ END/ That That Gerund Gerund 
1 80 100 70 60 41.66 60 
2 100 90 70 50 41.66 50 
3 100 100 80 100 41.66 90 
4 80 100 70 66.66 79.66 100 
5 100 100 60 50 70.83 90 
6 100 70 66.66 66.66 50 90 
7 90 100 100 53.33 41.66 80 
8 90 80 46.66 73.33 41.66 100 
9 100 90 80 93.33 41.66 90 
10 90 100 70 60 41.66 80 
11 90 100 63.33 76.66 41.66 90 
12 90 70 80 73.33 41.66 66.66 
13 100 100 90 100 66.66 90 
14 80 80 70 30 54.17 50 
15 90 90 80 70 41.66 70 
16 80 90 66.66 63.33 41.66 100 
17 100 70 80 46.66 41.66 90 
18 100 90 80 90 41.66 70 
19 100 100 80 56.66 41.66 70 
20 90 70 63.33 50 41.66 100 
21 100 46.66 60 46.66 41.66 80 
22 80 70 90 73.33 70.83 90 
23 70 70 70 86.66 58.33 100 
24 90 100 60 73.33 50 80 
25 100 86.66 100 66.66 58.33 90 
---------------~~--~-~ -~ ~--~~~- -
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Table 10.7. Level 3 
Sub- Infin- Infin- Infin- Infin- Infin- Infin-
ject NP END NP/ END/ NP/ END/ That That Gerund Gerund 
1 100 80 50 60 41.66 70 
2 90 80 60 56.66 54.16 80 
3 100 100 70 50 41.66 50 
4 100 100 70 50 50 60 
5 100 90 70 40 41.66 50 
6 100 100 90 66.66 41.66 80 
7 100 100 90 80 41.66 50 
8 100 90 70 60 41.66 80 
9 90 100 80 80 41.66 90 
10 100 100 80 83.33 41.66 90 
11 100 100 70 50 41.66 50 
12 100 100 80 50 41.66 50 
13 100 100 70 80 41.66 90 
14 100 100 70 40 41.66 50 
15 90 80 80 53.33 58.33 90 
16 80 56.66 70 46.66 41.66 90 
17 70 80 56.66 36.66 50 90 
18 100 80 60 40 41.66 70 
19 100 90 40 50 41.66 80 
20 100 100 80 56.66 41.66 70 
21 90 100 80 60 41.66 70 
22 90 100 100 80 50 90 
23 83.33 60 80 60 41.66 90 
24 100 90 90 80 100 90 
25 90 100 90 100 79.16 90 
-----------------------
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Table 10.8. Level 4 
Sub- In fin- Infin- In fin- In fin- Infin- In fin-
ject NP END NP/ END/ NP/ END/ That That Gerund Gerund 
1 100 100 80 80 50 70 
2 90 80 76.66 50 33.33 90 
3 90 100 56.66 56.66 41.66 70 
4 100 100 70 70 41.66 50 
5 90 80 100 73.33 75 100 
6 80 70 50 60 41.66 100 
7 100 100 80 80 41.66 90 
8 100 100 100 90 41.66 80 
9 100 100 70 53.33 41.66 60 
10 80 70 90 53.33 83.33 90 
11 80 90 90 90 41.66 80 
12 100 100 90 70 41.66 60 
13 70 100 73.33 86.66 70.83 80 
14 100 100 90 80 41.66 100 
15 100 90 80 66.66 83.33 90 
16 60 50 83.33 66.66 62.5 100 
17 80 80 80 73.33 37.5 100 
18 80 100 70 66.66 41.66 60 
19 100 100 90 53.33 41.66 60 
20 100 100 80 70 58.33 80 
21 100 100 80 100 62.5 90 
22 80 100 90 66.66 33.33 80 
23 80 90 60 33.33 54.16 60 
24 80 80 60 50 41.66 50 
25 90 100 90 86.66 91.66 86.66 
------------ --"-----"-- "----
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10.3. Individual Scores for the Four Levels 
in the Whole Test 
Table 10.9. Level 1 
Sub- In fin- In fin- Infin- In fin- In fin- Infin-
ject NP END NP/ END/ NP/ END/ That That Gerund Gerund 
1 100 90 95 70 76.66 90.9 
2 100 100 75 80 76.66 86.36 
3 90 95 80 85 70 95.45 
4 100 100 95 85 90 100 
5 90 90 100 80 76.66 90.9 
6 83.3 100 85 73.33 76.66 81.81 
7 90 80 65 68.33 70 72.72 
8 75 75 81.66 76.66 71.66 100 
9 100 100 85 75 76.66 77.27 
10 75 85 95 90 83.33 87.87 
11 50 75 70 86.66 65 95.45 
12 100 95 78.33 90 70 90.9 
13 61.6 75 70 83.33 16.66 90.9 
14 85 90 85 83.33 50 90.9 
15 75 100 60 65 60 68.18 
16 90 90 85 86.66 78.33 95.45 
17 90 90 75 75 76.66 86.36 
18 85 75 70 88.33 75 77.27 
19 100 100 100 95 80 89.39 
20 90 100 75 70 76.66 77.27 
21 95 95 83.33 76.66 76.66 89.39 
22 70 90 85 75 80 77.27 
23 85 95 86.66 81.66 80 96.96 
24 90 80 65 75 76.66 72.72 
25 100 90 80 90 80 95.45 
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Table 10.10. Level 2 
Sub- Infin- Infin- Infin- Infin- Infin- Infin-
ject NP END NP/ END/ NP/ END/ That That Gerund Gerund 
1 80 100 75 80 76.66 81.81 
2 100 95 85 75 76.66 77.27 
3 100 100 90 100 76.66 95.45 
4 90 100 85 83.33 91.66 100 
5 100 100 70 65 88.33 95.45 
6 100 85 73.33 73.33 80 95.45 
7 95 100 90 76.66 76.66 90.91 
8 95 90 73.33 86.66 56.66 100 
9 100 95 80 96.66 66.66 95.45 
10 75 100 65 80 66.66 90.91 
11 85 100 61.66 88.33 66.66 95.45 
12 85 85 80 86.33 76.66 84.84 
13 90 100 85 100 66.66 95.45 
14 70 90 65 65 81.66 77.27 
15 61.66 75 80 75 46.66 77.27 
16 90 95 83.33 81.66 66.66 100 
17 100 85 80 73.33 76.66 95.45 
18 100 95 70 95 76.66 86.36 
19 100 100 90 78.33 66.66 86.36 
20 95 85 81.66 65 76.66 100 
21 90 63.33 70 73.33 76.66 90.91 
22 80 75 85 76.66 88.33 95.45 
23 75 75 85 93.33 83.33 100 
24 85 100 60 86.66 60 90.91 
25 90 93.33 90 83.33 83.33 95.45 
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Table 10.11. Level 3 
Sub- Infin- In fin- Infin- In fin- Infin- Infin-
ject NP END NP/ END/ NP/ END/ That That Gerund Gerund 
1 100 90 65 80 66.66 86.36 
2 85 90 80 78.33 81.66 90.91 
3 90 100 85 65 76.66 77.27 
4 80 90 75 65 80 81.81 
5 90 85 85 70 76.66 77.27 
6 100 100 85 83.33 66.66 90.91 
7 100 100 85 90 66.66 77.27 
8 100 95 85 80 76.66 90.91 
9 95 100 90 90 76.66 95.45 
10 100 100 90 91.66 76.66 95.45 
11 90 100 75 75 66.66 77.27 
12 90 100 90 75 66.66 68.18 
13 80 90 85 90 76.66 95.45 
14 90 80 85 70 76.66 77.27 
15 85 70 90 76.66 73.33 95.45 
16 90 78.33 85 63.33 76.66 95.45 
17 75 90 68.33 68.33 80 95.45 
18 100 80 80 60 76.66 86.36 
19 100 95 60 75 66.66 90.91 
20 90 100 90 78.33 76.66 86.36 
21 85 100 90 80 66.66 86.36 
22 85 90 100 90 80 95.45 
23 81.66 80 80 80 76.66 95.45 
24 100 95 95 90 100 95.45 
25 95 100 95 100 91.66 95.45 
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Table 10.12. Level 4 
Sub- Infin- Infin- In fin- Infin- Infin- Infin-
ject NP END NP/ END/ NP/ END/ That That Gerund Gerund 
1 100 100 90 90 80 86.36 
2 85 85 88.33 70 53.33 95.45 
3 95 100 78.33 78.33 66.66 86.36 
4 90 100 75 85 66.66 85 
5 85 90 100 86.66 90 100 
6 90 85 55 80 66.66 100 
7 90 100 90 90 76.66 95.45 
8 100 100 100 95 76.66 90.91 
9 100 100 75 76.66 76.66 81.82 
10 70 73.33 85 66.66 93.33 95.45 
11 90 83.33 85 95 66.66 90.91 
12 90 90 95 85 76.66 81.82 
13 75 100 66.66 83.33 88.33 90.91 
14 80 100 95 90 76.66 100 
15 90 95 80 83.33 93.33 95.45 
16 70 75 91.66 83.33 75 100 
17 80 90 80 86.66 65 100 
18 90 100 85 83.33 66.66 81.82 
19 90 100 95 76.66 66.66 81.82 
20 100 100 70 85 83.33 90.91 
21 100 100 85 100 85 95.45 
22 80 100 95 83.33 63.33 90.91 
23 70 85 70 56.66 61.66 72.73 
24 80 80 70 65 76.66 77.27 
25 95 100 95 93.33 96.66 93.94 
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11. APPENDIX C. SPEARMAN RANK CORRELATION 
MATRICES FOR THE FOUR LEVELS 
11.1. Spearman Rank Coefficients: Individual Cross-
Sectional Rankings for Level One 
DATA 15 :r.2 TUESDAY, 5EPTEMCEk 13o 198) 
085 51 52 53 54 55 51! 57 58 59 !>10 511 512 513 
1 100o00 IOOoOO IIOoOO 100 IIOoOO 83o30 90o00 75o00 100o00 7!'1.00 50oOC 100 .oo 61 .50 
2 IIOoOO 100.00 95o00 100 90o00 100o00 eoooo 75o00 JOOoOO 85.00 75oOO 95.00 75 oOO 
3 95 oOO 75.00 IIOoOO 95 100o00 e~ooo 65o00 B1o66 85ooo 95o00 70o00 78o33 7Do00 
-
70o00 BOoOO 85o00 85 80oDO 73o33 68o33 76o66 75oOD 110.00 86o66 liDo 00 63.33 i-' 
5 75o66 76o66 70.00 90 76o66 76.66 70o00 71.66 76o66 83.33 65o00 70o00 16.~6 ~ 
6 110 oliO 86.36 95o-5 100 90o90 8 Jol! 1 72o72 100o00 77o27 87.87 115 •• 5 90.90 110 .~o -..J 
OBS SH 515 516 517 SIB 519 520 521 S22 S2:J 5211 525 AV 
J 85.00 7~.00 IIOoOO 90o00 85o00 1 OOoOO 90.00 IIGoOO 70.00 85.00 11o.oc IOOo C.O 86o790 
2 90.00 100.00 IIOoO(I IIOoOO 75o00 lOOoOO 100o00 95.00 90.00 95o00 8o.oo IIOoGO 90.200 
3 85.00 60.00 85.00 75 .oo 70.00 100.00 75.00 83.33 85.00 86.65 66.00 8o.oo 8 o. 11~2 
" 
83.33 55.00 86.66 75.0o' 88o33 11!5.00 70o00 76.66 75.00 81o66 75.00 IIOoOO 80.198 
!5 50o00 60o00 78.33 76.66 75.00 • 8o.oo 76.66 76.66 8o.oo eo.oo 76.66 eo.oo 72.3117 
6 90o90 6!1.18 11!1.4!5 116.36 77o27 89.39 77.27 89.311 77.27 96.95 72.72 95 ... 5 8;7· ou 
SPEARMAN PANIC COPR. FACTORS 15!02 TUESDAY• SEPTEM3ER 13• 198) i! 
YAJ:IUBLE N MEAN STD DEV MEDIAN MINIIIUM MAXIMUM 
51 6 87.09333333 11.4286773e 90.44999695 70. 00000000 100 .oooooooo 
52 6 e!S.J3666667 11.27!5!50561 113.17999268 75.00000000 1 01). 00000000 
53 6 8!5.901'33333 9. 79032260 117.!50000000 70.00000000 95. ~51)00000 
5~ II 95. cooooooo 15.32455!532 97.50000000 "'5. 00000000 100 .oooooooo 
55 15 87.926615667 8.40206324 90 .oooooooo 75.66\iOOOOO 1oo.ooc;ooooo 
56 15 113.35000000 9.24635712 82.55499268 73.33000000 1 oo. 00 000000 
57 6 7~ .JH66667 9.11178929~ 71.35998535 65.00000000 90. oooooouo 
58 II 79.996666157 10.32924715 75.82998657 71.6151)00000 100.00000000 
59 15 85.6!5500000 11·1533116737 111.13499451 75. 00000000 100 .oooooooo 
510 6 86.03333333 6.77671208 116.434997!56 75.00000000 95. 000(1(1000 
511 6 73 .611!500 ODD 16.08!5911 !54 72. !50000 00 0 50.00000000 95.<t!5DOOOOO 
f-' 
512 6 87.37166667 11.14046752 90o4't99969!5 70.00000000 100.00000000 .1:>-
00 
513 6 66.24833 333 215.3467111!52 72.!50000000 15. 660000 00 90.90000000 
514 6 1>0.70!500000 1!5.34220812 8!5.00000000 50.00000000 90.90000000 
515 6 71.36333333 1!5.113915926 66.!58999634 60.00000000 1oo.occooooo 
5115 15 87.57333333 !5.77433517 118·329986!57 78. 33000000 95o'f5(J00000 
517 6 1!2 .17000 000 7.39394076 111·!5099792!5 75.00000000 9o.oouooouo 
$18 6 78.43333333 6.886'137118 76.13499451 70.00000000 88. 33U:i0000 
$19 6 94.06500000 8.0774!5931' 97.!50000000 110.00000000 100.00000000 
520 6 81.48833333 11.2278019!! 76o9C.It98108 70.00000000 100 .oooooooo 
$21 6 86.006615 !'67 8.42724075 86.3!5998!53!5 76.66000000 95. 0000000() 
522 6 79.!14500000 7. 1!5831522'1 78 .631t99451 70.00000000 
90.00000000 
523 6 87.!51t666667 6.9719399!5 8!5.82998657 80.00000000 
96.960J001)0 
$24 6 76.!56333333 8.21160 11!11 7!i.82998657 t>5. 00000000 90.00000000 
$2!5 6 a9.2•U 66667 8o07777300 90 .oooooooo eo.oocuoooo 1oo.oooaoooo 











SPEARMAN PANK CORR. FACTOR~ 1 S:C2 TUESDAY o !:ot:PTE.J.;bEP. l3o 1\>83 
SPEARMA~ CORRELATION COEFFICIENTS / PROB > fP.I UNDER HO:RHD=O / N = 6 
51 S2 53 s .. 55 Sf' 57 58 59 510 Sll Sl<! 
1.00000 0.?.3191 Oo25714 0.6982~ 0.69573 Oo60000 0,37143 0.23191 0.7~370 -0.20000 ·0.42657 C.48571 
OoOOOO 0.~584 0.6228 0.1228 0.1248 0.2080 0.4685 Oo6584 OoOB35 Oo70~0 0.3965 0.3287 
0.23191 1.00000 Oo75370 0,7084~ •0.05882 Oo31587 0.92763 •Co17647 0.58824 ·0.6087b b.uoooo O,Q2763 
Oo6584 C.OOOO Oo0835 Oo1151 Oo9119 Oo5379 Oo0077 0,7380 Oo2l94 Co19S7 1.0000 0.0077 
0.25714 Oo75370 loOOOOO Oo75897 Oo40584 Oo31429 Oo60000 Oo46382 0,4058" •0,08571 Oo54286 Oo77143 
0,6229 0.0835 OoOOOO Oo0801 Oo4247 Oo5441 Oo2080 0.3542 0."2"7 0,8717 Oo2657 0.0724 
0.69825 Oo70845 0·7~897 loOOOOO Oo52363 0,69825 0,75697 Oo15401 0,&3166 •0,39466 •0.03036 0.756~7 



















Oo60000 Oo31e87 Oo31429 Oo69825 0.60876 1,00000 Oo31429 Oo02899 Oo89865 •Oo028f7 •Oo20000 Oo42857 
0,2080 0.~379 Oo5441 0,1228 Ool997 OoOOOO Oo5441 Oo9565 Oo0149 Oo9572 Oo7040 Oo3965 
0.37143 
Oo4t'85 
Oo60000 0,75897 •Ool1595 Oo31429 loOOOOO •0,34786 Oo63775 •0,82857 •Oo25714 0.82857 







0.75370 0.58624 0.40584 0.83166 0 ... 7059 
Oo0835 Oo219" Oo4247 Oo0401 Oo3462 





0.9131 0.9565 0 ... 993 o.oooo 0.8243 
0.63775 -o.tt765 t.ooooo -0.376~5 -o.40584 0.69573 
Ool731 Oo8243 OoOOOO Oo4fl5 Oo4247 Oo1248 
510 •0.20000 •0,60876 •0,08571 •0,39 .. 66 0 ... 9281 •0,02857 •0,82857 Oo72 .. 71 •0,37685 1.00000 Oo60000 ·0.42857 
0.7040 Ool997 Oo8717 0 ... 387 Oo3206 Oo9572 0.0416 Ool032 0.4615 DoOOOO Oo2080 0.39b5 







Oo3965 1.0000 Oo2~57 Oo95-5 Oo6514 Oo70-0 Oo6228 0.12"8 0 ... 2-7 Oo20t0 0.0000 Oo957<! 
0.48571 
0.3287 
0 0 771"3 0.75897 Oo2319l Oo42557 Oo82857 Oo0579~ Oo69573 •0, .. 28~7 •Oo02857 loOOOOO 
0.072- Oo0801 Oo658- Oo3905 Oo0416 Oo9131 0,1248 Oo3965 Go9572 OoOOOO 
•0,20000 Oo20292 Oo71 .. 29 Ool5179 Oo37685 •0,08571 •Oo08571 Oo78269 •Oo20292 Oo54ZS6 













Oo831~6 Oo72059 Oo57977 Oo40584 0.60294 0.54 .. 12 0.11595 o.-92!1 0.60976 
Oo0401 Ool062 0.2278 Oo4?47 Oo2052 0·2644 Oo62b~ Oo3206 Ool997 
Oo81168 Oo73925 Oo0882" Oo4638Z 0.8-067 •Oo05882 0.6-706 •Oo434f3 Oo11595 




o ... 173 
0,26090 Oo6377~ 
Oo617!"' Oo1731 
0,61791 0.8 .... 16 OoOOOOO Oo50022 









•0,32839 Oo74635 •0,7~5tlt ·0.23540 0.79446 






SPEARMAN CO~QElATION COEFFICIEt.ITS / PR06 > IRI UNDER HO:I'HQ:I) / N ~ 6 
Sl 52 53 54 S5 ~6 57 58 59 510 Sl1 Sl~ 
518 -0.23191 o--~588 Oo318B7 -0.12321 ·0.39706 -0.80976 0.31887 Oo0\412 -0.308~2 -0.23191 o.z~~9Z Co43483 
Oo6!584 Oo3635 Oo9379 Oo~161 Oo4357 Oo1997 Oo5379 Oo9339 Oo5515 Oo6584 Oo6998 Oo3889 




0.2~07 Oo5112 0.8880 0.4078 Oo2863 OoOIOI 0.6860 0.8618 0.0732 Oo86~8 0.6004 0.2307 
0.42857 Oo81168 0.60000 
o.3965 o.0499 o.208o 
Oo67875 Oo80606 Oo70619 
0.1399 o.o928 o.1168 
Oo11595 Oo85714 
Oo82B8 Oo1582 
-0.28989 0.81168 -0.65714 •0.20000 0.71429 
Oo5774 Oo0499 Oo15~2 Oo7040 Ooll08 
o.4478t o.7e5o4 o.~448 o.o2985 
Oo3732 Oo0763 Oo0590 Co9552 
-0.41194 •0.14712 
Oo4170 Oo'7809 
•Ooi428S •Oo23101 •Oo085'71 Oo09108 Oo23191 
0.7~72 Oo6!584 Oo8717 Oo8638 Oo6584 
Oo60000 •Oo25714 •Oo05798 Oo23191 Oo31429 Oo14286 •Oo31429 
0.2080 Oo6228 Oo9131 Oo6584 Oo5441 0.7872 0.54~1 
523 Oo42857 Oo37685 Oo828!57 0.75897 Oo78289 Oo60000 Oo25714 Oo86674 Oo49281 0.25714 Oo54266 0.48571 
Oo3965 Oo4615 0.0416 Oo0801 Oo0657 0.2080 Oo6228 0.1481 0.3206 Oo6228 Oo2657 Oo3287 
524 o.oe571 0.75370 Oo14286 Oo33395 •0.52179 0.14288 Oo82857 •0.75370 Oo46382 ·0.88571 •Oo54286 0.60000 
0.8?17 Oo0835 Oo7872 Oo5177 Oo2883 Oo7872 Oo0\18 Oo0835 Oo3542 Oo0188 Oo2657 Oo2080 







Oo4170 Oo0452 Oo0763 Oo1843 Oo7997 Oo9559 Oo0763 Oo7126 Oo4662 Oo38~9 Oo8679 
Oo42957 Oo72471 Oo88571 Oo88041 Oo55078 Oo71429 Oo60000 Oo31887 Oo72471 •Oo08571 Oo31429 Oo77143 
0.3965 Oo1032 0.0188 Oo0206 Oo2574 Oo1108 Oo2080 Oo5379 0.1032 0·8717 Oo5441 Oo0724 
513 514 515 516 517 518 519 520 521 S22 523 S21t 
•0.20000 0.46382 0.23191 Oo34786 Oo41194 •0.23191 0.57682 0.42857 0.67676 •0.14286 0.428~7 Oo08571 
Oo7040 0.3~•2 Oo6584 Oo.993 Oo4170 Oo6584 0.2307 0.3968 Oo1398 Oo7872 Oo3965 Oo8717 
Oo20292 Co51471 Oo97059 Oo76471 OoP9562 0.45588 Oo33882 Ool1168 0.80BOB •0.23191 Oo37685 Oo75370 
0.6998 OoZ961 0.0013 Oo0765 Oo0158 0.3835 Oo5112 Oo0499 Oo0528 0.6584 Oo4615 0.0835 
0.71.29 Oo89885 0.81188 0.98561 0.81791 Oo31887 Oo21251 Oo60000 Oo70819 •0.08571 OoS2857 0.14286 
Oo1105 bo0149 Oo0499 Oo0003 Oo1911 0.5379 Oo8860 OoZOBO Oo11B8 Oo8717 Oo0416 Oo7672 
Ool!!l7!a Oo!!31!!6 Oo7392~ Oo7700S 0.!14416 •0.12321 Do41935 Oo8!1041 Oo<l;;l798 OoC!d08 0.75897 0.3339~· 



















$6 •0.08~71 0.~7~77 Oo48382 0.28090 Oo50022 ·0.80876 0.75897 Oo65714 0.7~504 0.80000 Oo60000 0.14286 
o.e717 0.221~ o.3542 o.e175 o.3t23 o.1997 o.oeo1 0.1562 o.o76J o.zo8o o.2oao 0.7872 
57 •Oo0!1571 Co40584 Oo84067 0.83775 0.97101 Oo318A7 Oo21251 Oo88571 Oo79448 ·0.~5714 0.~~714 Oo82857 
58 
Oo8?17 Oo4247 Oo0361 Oo1731 Oo0012 Oo5~79 Oo6860 Oo0188 Uo0590 Oo6229 Oo6228 Oo0416 
Oo78289 Oo60294 ·0.05882 Oo47059 ·0.32839 Oo04412 0.09241 •Oo28989 Oo029~5 •Oo057~E Oo68674 ·0.75370 





5PEARMA~ CORRELATION COEFFICIENTS ' PR06 > IRI UNDER HO:RHO:O , N : 6 
513 S14 5 1!5 516 517 518 51!1 520 521 522 523 SC::lt 
59 •Oo20292 Oo54412 Co64706 Jo41176 Oo74635 •Oo30892 Oo77005 Oo81168 Oo92548 Oo231Y1 Oo49281 Oo46382 
510 
0.699' 0.2644 Oo1649 Oo4173 Oo0883 Oo551~ Oo0732 Oo0499 Oo0001 0.6~84 OoJ206 Oo3542 
Oo54286 Oo115~5 •Oo43483 •Ool4494 ·•Oo76504 •Oo23191 
Oo2657 Oo8268 Oo3889 Oo7841 Oo0763 Oo6584 
Oo09108 •Oo65714 •Oo41194 Oo31429 
Oo8638 Oo1562 Oo4170 Oo5441 
0.25714 -o.8~-~71 
Oo6228 0 o01811 
511 0.94285 0.492111 o.11895 o.46382 -0.23540 0.20292 -0.273~3 -o.2oooo •0.14712 0.142~6 0.542116 -0.54286 
Oo0048 Oo3206 Oo8268 Oo3542 Oo6534 Oo6998 Oo6004 Oo7040 Oo7809 Oo7872 Oo26~7 Oo2657 
512 0.25714 c.60876 0.92783 o.81168 0.79446 0.43,83 0.57682 Oo71429 0.88273 ·0.314~9 0.48571 o.6aooo 
513 
Oa6228 Oo1997 0.0077 Oo0499 Oo0590 Oo3889 Oa2307 Oo1108 Oo0198 Oo5441 Oo3287 0.2080 
1.00000 
o.oooo 
Oo63775 Oo31887 0.66674 -0.08827 Oo347ft6 •0.03036 ·0.08571 Oo06827 •Oo02P57 
Oo1731 Oo5379 Oo1481 Oo8679 Oo499~ Oo9545 Oo8717 Oo8679 Oo9572 
0.66714 -0.42857 
Oo1562 0.3965 
514 Oo63775 1a00000 0.63235 Oa86765 Oa50752 ·0.08824 Oo33882 Oo57977 Oo73142 Oa20292 Oo98561 ·0.11595 
0.1731 0.0000 Oa1779 Oo0251 Oo3041 Oo8S80 Oo5112 Oo2278 0.0985 0.6996 0.0003 0.8~68 
515 Oo31887 0·63235 1o00000 Oo79412 Oo85084 Oo33824 0.46203 Oo81168 0.85084 -0.05798 Oo52179 Oo63775 
Oo5379 Oo1779 0.0000 0.0592 0.0317 Oo5120 Oo3563 Oo04~9 0.0317 Oa9131 0.2883 0.1731 
516 Oo66674 Oo96765 Oo79412 1.00000 Oo62694 Oo39706 Oo21561 Oo57977 Oo71680 •Oo23191 Oo78269 Oo17393 
517 
Oo1481 Oa0251 Oo0892 OaOOOO Oo1828 Oo43~7 Oo6816 Oo2278 Ca1092 Oo6584 Oa0657 0.7417 
•Oo0111127 Oo50752 Oo85084 Oa62694 loOOOOO Oo10449 Oo28139 Oo97101 Oo86364 •l)o02942 'lo3S2'·2 Oo7650~ 
0.8679 0.~041 Oa0317 Oo1828 OoOOOO Oo8438 Oo8891 Oa0012 Oo0266 Oo9559 Oo4542 Oo0763 
5111 Oa34711S •Oo08824 Oo33824 Oo39706 Ool0449 1.00000 •0.18401 •0.11895 •0.02985 •Oae4067 •0.20292 Oa34786 
Oo499J 0.8680 Oo5120 0.4357 Oa8438 0.0000 0.7708 Oo8268 Oo9552 0.0361 0.69~8 0.~99~ 
519 •Oo03036 Oo33882 Oa46203 0.21561 Oo28139 •0.15401 1o00000 Oo33395 Oo65657 Oo15179 Oo33395 Oo21251 
0.9545 Oa8112 Oo3863 Oa6816 Oo5891 Oa77~8 0.0000 0.5177 0.1867 Oo7741 Oo5177 0.686C 
SlO •Oo08571 Oo57977 Oo8116~ ~.57977 ~.97101)•0o11595 Oo33395 1a00000 Oo88273 ~.20000 Oo48571 Oa6571' 
Oa8717 Oo2278 Oo0499 Oo2278 ~o0012 Oo8268 Oo5177 OoOOOO Oo0198 Oo7040 Oo3287 Oo1562 
521 Oo08827 Oo73142 Oo850114 Oo71650 Oo86384 •Oo0298~ Oo65687 
Oa867Q Oo0985 Oo0317 Oo1092 Oo0266 0.9552 Oa1567 
1o00000 Oo05885 0.6473~ Oo50022 
OoOOOO Oo9118 Oo16~6 Oo31~3 
522 ·0.02857 0.20292 •Oo0579e •0.23191 •0.0?942 •Oo&-067 0.15179 Oo20000 Oo05885 1o00000 Oa31~29 ·0.25714 
523 
0.9572 0.~998 Oo9131 Oo6584 Oa9559 Oa03~1 0.7741 Oo7040 0.9118 0.0000 0.5441 0.6228 
OoS5714 
0.1562 
~.52179 Oo78269 Oo3ft252 •0.20292 Oo33395 Oo48871 Oo64734 Oo31429 1o00000 •Oo25714 
Oo28113 Oo06~7 Oo4542 Oo699e Oo5177 Oo3287 Oa1646 0.5441 OoOOOO Oo6228 
524 •Oo42857 •0.11595 0.6~775 Oo1739J 0.76504 Oo34786 Oo212~1 0.65714 Oo50022 •0.2571- •0.25714 1oOOOOC 
~.3965 0.8268 Oo1731 Oa7417 Oo0763 Oo4993 Oo6860 Oo156c 0.3123 Oo6228 0 0 6228 0.0000 
525 Oa35'0~ Oo52245 Oa74635 Oo85084 Oo65152 Oo685~4 Oo21886 Oo50022 Oo6515l •Oa64734 Oo36252 Oo47079 
AV 
Oo492~ Oo2876 Oo0883 Oo0317 Oo1610 Oo1319 Oo6770 Oo3123 Oo1610 Oo1646 Oo4542 Do3460 
Oo48571 0.92763 0.8~067 Oo84067 Oo70619 ·0.05798 Oa51610 Oa7714' Oa68273 0.25714 0.08571 ~.200CO 
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OoJ4150 0. 70-0 
loOOOOO 0.55907 
o.oooo Oo21t88 
0.55907 1o 00000 
Oo2ltB!I o.oooo 
SPf.ARMA~ RANK CO~N. fACTOR~ 1~:02 TUESDAY• SfPTt•nEN 13o l~&J 







11.2. Spearman Rank Coefficients: Individual Cross-
Sectional. Rankings for Level Two 
DATA 1!5: 18 TUESDAY, SEPTEII8f.R 13· 1983 
085 51 5<' 53 s' 55 SCI 57 58 59 510 Sll S12 ljl:S 
1 eo.oo 100.00 1 oo. 00 90.00 100.00 100.00 95.00 9!5o00 100.00 7!5.00 85.00· 85.00 1110.00 
2 100.00 9!5.00 1 oo.oo 1 oo.oo 100.00 8s.oo 100.00 1110.00 9!5,00 100 .oo 1oo.oo 85.00 100 .oo 
., 7!5.00 es.oo 'JO.oo es.oo 70.00 73o33 90.00 73.33 eo.oo 65.00 61.66 110.00 es.oo 
4 .-o.oo. 75.00 1 oo.oo 83.33 115.00 73.33 76.66 86.66 96.&11 110.00 68.33 811.33 100 .oo 
..... 5 76,611 711.66 76.66 91.611 88.33 eo. oo 76.66 56.66 611.116 56.611 66.66 76.66 66.66 Ul 6 111.81 77.27 95."1!5 100.00 1115.45 95o4!5 90.91 100o0!) 95.-!5 90.1111 95 ... 5 84 .e~t 1115.45 Ul 
095 514 515 S16 517 518 519 520 S21 522 sn 52 .. 52~ AY 
1 70.00 61o615 90.00 100.00 1 oo. 00 uto.oo 95.00 90.00 8o.oo 75,00 85.0() 90.00 89. i-7 
2 90.00 75.00 9!5 .oo 85.00 95.00 100oCIO es.oo 63.33 75.00 7!5oi>CI 100 .oo 93.33 ;11.27 
3 6!1.00 80 .oo 83.33 8o.oo 70.00 90.00 81o66 70.00 85.00 85.00 60 .oo 90o00 78.13 
4 6!5.00 75.00 81·66 73.33 9!5.00 78.33 65.00 73.33 76,66 93.35 86.156 83.33 111.52 
5 81o66 46.65 66.66 7&.66 76.66 66.66 76.66 76.66 88.33 83.35 60.00 83o33 73.9111 
6 77.27 77.27 100.00 • 9!5.45 86.36 16.36 1oo.oo 90.1111 9!5.46 100 .oo 90.91 95·"5 91.7!5 
SPEARMA~ RANK CORRo FACTORS 1s:u TUt::SOAY, SePTEMBER 13· 19€.3 2 
VARIABLE N MEMl STD DEY MEDIAN N I'II'4UM IIIAXII'!UIII 
Sl 6 El2.2'1500000 9oOA6'152!10 80.00('00000 75.00000000 100.00000000 
52 6 8'1o82166667 10o!I272758A 81o131t99A!51 7~ 0 00000000 100.UC;u00tiOO 
53 6 93o68500000 9o23236A27 97o72'19908ill 75o66000000 100 0 00000000 
SA 6 9lo66500000 7o1A9911112 90o829986!57 1!'3 0 33000000 lOOoOOOOOOOO 
55 6 86,A6333333 1!1o378188C2 91.88998A13 115,00000000 1ooooooooooo 
56 6 f1Ao51833333 llo2266i119'10 82o!IOOOOOOO 73o33·JOOOOO 1ooooooooooo 
57 6 ll8o20!100000 9o616726!17 90oA!IA5l8657 76o 66000000 100o00000000 
58 6 83o60833333 l6o0029977A 88o32998657 !'16o 66000000 100o00000000 
59 6 ll8o96166667 12 o9'10980!11 95 o22A9908ifl 66o66000000 100 oOOOOOOOO 
510 t> 79.59500 000 13o7!1499!182 77 o5000000 0 65.00000000 1oo.ooo:~tJ:>oo 
511 6 82 0 85000 000 1!1oA8333039 
. 86o66'199J29 61o66000000 100.00000000 
512 6 82o97166667 3o78!190236 8Ao91999817 76o66000000 116o33.JOOOOO 




·SIA 6 7'1.82166667 9o99317A!50 73 o6311994!51 65.00000000 90.00000000 
51!5 6 69o26!500000 12o7!1870A87 7!1o0000000 0 A6o66000000 80o000;)0000 
516 6 86o10833333 llo7722!121!3 86o66A99329 65o66000i100 100 oOOOOOOOO 
517 (o P'5o07333333 1 Oo629JA366 12 o!IOOOOOOO 7lo 33000000 10oooooooooo 
518 6 87 o17000 000 11o77A139A6 90o67999268 70o00000000 lOOoOOOOOOOO 
519 6 86o89166667 12o93231366 88o17999268 66o 66000000 100o00000000 
520 6 83.88666667 12.63!54!1910 83o329986!57 65o 00000000 100oOOOO:IOOO 
521 6 77o37a6667 11o0!5!5A3017 7Ao99A97986 63o33000000 90 0 9.1 000 000 
522 6 !l3oA0666667 7o7-099132 112 o!IOOOOOOO 75o00000000 95oA!500i1000 
523 6 85.27666667 9o96713132 8Ao16'199329 7!5oOOOOOOOO· 100o00000000 
52 A 6 80oA28:!'3333 16o6!170278!5 8!5o829986!57 60o 00000000 1oo.oooooooo 
52!1 6 89o2A000000 !lo02600A38 90 oOOOOOOO 0 Blo 33000000 9!5o"!5000000 















SPEARMAN RANK CORA. FACTORS 15!18 TUESDAYe SEPTE~aER 13o 1983 
SPEARMAN. CORRELATION COEFFICIENTS ' PPOB > IAI UNDER HO!RHO=O ' N = 6 
s1 52 53 54 55 56 57 58 59 510 511 512 
1.00000 0.23191 0.6.68' Oo64706 Oo60294 Oo5.1112 Oo66176 0.72.71 Oo40584 Oo98561 0.98551 Ooe4,12 
OeOOOO Oo658' Oo1651 Oo1649 Oo2052 Oo25'' Oo1523 Oo1032 Oo-247 0.0003 O.O,C3 ,.2644 
Oo2319t 1o00000 Oo33395 Oo31887 Oo81168 0.63775 Oo86966 0.62857 0.2571" Oo08571 Oo08571 Oo05798 
Oo6584 OoOOOO Oo5177 Oo5379 Oo0499 0.1731 Oo02"4 Oo39~5 Oo6228 0.8717 Oo8717 Oe9131 
0.6.68" Oo33395 1o00000 •Oo092"1 Oo33882 Oo30802 0.52363 0.57682 Oo81969 0.63754 o.6~75" 0.9~685 
Oo1651 0.~177 0.0000 Oo8618 0·5112 Oo5526 Oo2863 0.2307 0.0.56 Oo1733 0.1733 0.00~ 
Oo64705 Oo31887 •Oo092"1 1o00000 Oo72059 Oo61765 Oo58824 Ool!3483 •Oo23191 Oo57977 ~.57977 •Oo27941 
Oo16.9 Oo5379 Oo8618 OoOOOO Oo1062 Ool913 Oo219. Oo3889 Oo658- Oo2278 Oo2278 Oo5918 
Oo6029' 0.8115! o.J3882 Oo72059 t.ooooo 0.88235 Oo88235 0·57977 0.23191 o.-6382 o.,6352 o.o58&2 












Do2863 O. 219. 
1o00000 Oo69118 Oo78370 Oo,6382 Oo405~4 
OoOOOO Oo1283 Oo0838 Oo35'2 Oo42-7 
Oo69118 1e00000 0.56674 0.31887 Oo55078 





Oo72471 0.62857 Oo57682 0 •• 3.83 0.87977 0.75370 0.6657' 1.00000 Oo71429 0.6871' Oo85714 0 •• 6382 
Oo1032 Do3965 Oo2307 Oo3889 Oo2278 0.0835 Oo1481 OoOOOO Oo1108 0•15~2 Oo1562 Oo3542 
0.40~8.. Oe25714 Oe81969 ·0.23191 Oo23191 Oo.6382 0.31887 0.71429 1o00000 0.37143 Ool7143 Oe81168 
o.-247 0.6228 0.0458 0.6584 0.658' 0.3542 Oe5379 0.1108 0.0000 0.4685 0.4685 0.0499 
0.08571 0.63754 Oe57977 Oo46382 0 •• 0584 Oo55078 Oo657l' Ool7143 leOOOOO loOOOOO OeS7977 
0.8717 Oo1733 0.2278 0.35'2 0.6247 0.2574 Oo1562 o •• 685 OoOOGO 0.0000 0.2278 
Oo08571 Oo637~· Oo57977 Oo46382 0 •• 0584 0.58078 Oo65714 Oe371'l 





-0.27941 Oo05882 0.0882' 0.26471 o.l!6382 0.81168 ·o.57977 Oo57977 1.00000 
0.5918 Oo9119 Oe85!0 Oe6122 0.35'2 O.Q499 Oo2278 Oo2278 OeOOOO 





Oe0676 Oo9555 0.0401 0.8899 0.8461 0.9339 Oo4734 Oo2883 Do2576 0.0361 0.03~1 Oo02Sl 
0.~7353 0.23191 -0.06160 
Oo2340 Oo65!- Oo9077 
Oo67647 Oo47059 Oo45588 Oe11595 •0.34785 0.52179 Oo52179 •0.23529 
Oo1401 0.3462 0.3635 Oo8268 0.4993 Oe28r3 Oo2883 Oe6536 
•0.01471 
Oo9779 
Oo02899 •0.03080 •Oo07353 •Oo279.-1 •Oo30882 
Oo9565 0.9&38 Oo8899 Oo59l& Oo5515 
0.13235 
0.8026 
Oo72-71 Oo542!6 Co39466 Oo63775 Oo63775 Oo63775 Oo81168 
Oo1032 Oe2f57 0.-387 Oo1731 Oo1731 0.1731 0.0499 





0.9779 o.6~s• Oo9565 
Oo37143 0.~5714 Oo65714 Oo23191 
Oo4685 Oo15~2 Ool562 Oo658" 
o.,osa" 0.112857 0.27323 0·52179 o.B.067 
Oe4247 0.0-16 Oe6004 Oe2883 0.0361 
0.81168 0.77143 o.-2857 Oo25714 OoZ5714 Oe02899 


















SPEARMAN RANK CORA. F~CTORS 15!18 TUEiOAYo ScPTE~SE~ 13o 1~83 
SPEARMAN CORRELATION COEFFICIENTS , PROB > IRI UNDER HO:RHO=O , N : 6 
53 54 ss 56 57 sa 59 SIC• 511 512 
Oo01471 Oo!51471 Oo!573~3 Oo48!529 Oo!57977 Oo84067 Oo!5~078 Oo!5!5078 Oo80882 
Oo9779 Oo2961 Oo2340 Oo3292 Oo227@ Oo0361 Do2!574 Oo2!574 Oo0513 
Oo!58!524 Oo220!59 Oo70!588 Oo!50000 
Oo2224 Oo6748 Ooll70 Oo3128 
o.&2179 Oo40584 0.28989 Oo289e9 0.3!5294 
Oo2883 Oo4247 Oo5774 Oo5774 Oo4926 
0.15179 0.66674 
Oo774l Oo1481 
Oo7!5370 Oo84087 Oo75370 Ool2857 Oo31429 Oo37143 
Oo0~35 Oo036l Oo0835 0.0416 Oo5441 Oo46r,5 
Oo37H3 •Do0579e 
o.to685 o.91J1 
Oo02899 •Oo05871 -~.1!5179 Ool7393 Ool4494 Oo57977 •Ool159!5 Oo48!571 Oo37143·•Do02857 •Oo02857 •Oo14494 
Oo9!585 Oo8717 Oo7741 Oo7417 Oo7841 Oo2278 Oo8268 Oo3287 Oo468!5 Oo9572 Oo9572 Oo7841 
-0.34785 -0.25714 •0.75897 





0.028!57 -0.31429 -0.37143 -0.37143 -0.72471 
Oo9572 Oo544l Oo468~ Oo4655 Oo1032 





Oo8461 Oo1248 Oo5948 Oo7595 Oo1649 Oo4926 Oo2801 Oo8268 loOOOO loOOOO 1.0000 Oo9119 
Oo14404 Oo67765 Oo52941 Oo44118 Oo36765 Oo60294 Oo69!573 Oo40584 
Oo7841 Ool391 Oo2801 Oo3812 Oo4734 Oo2052 Ool248 Oo4247 
0.61765 
Oo10U 
Oo82694 Oo52984 Oo11759 Oo71650 Oo61201 Oo56723 Oo77621 Oo76504 Oo14712 Oo!55907 OoS5907 Oo01493 
Oo182S Oo2708 Oo7219 Ool092 Ool966 Oo2404 Oo0695 Do0763 Oo7809 Oo24~8 Oo2488 Oo9776 
0.86965 0.37143 Oo57682 Oo57977 Oo57977 Oo6377!5 Oo72471 ~.94286 0.~4286 Oo828e7 Oo82857 0.48382 
Oo0!44 Oo468!5 Oo2307 Oo2278 Oo2278 Dol731 Oo1032 Oo0048 Oo2657 Oo0416 Oo0416 Oo3542 
511 SH 515 516 517 Sill su 5211 521 sa 523 Silo 
Oo7794l Ooe73!53 •0.01471 Oo72471 0.40584 Oo60294 Oo39706 Oo49281 Co02899 •0.3to766 •0.10294 Oo97059 
Oo0675 Oo2340 Oo9779 Oo1032 Oo4247 Oo20!52 Oo4357 Oo3206 Oo956S O.o4993 Oo8461 Oo0013 







Oo9565 Oo6584 0.9565 Oo2657 Oo0416 Oo4SI5 Oo0077 Oo1562 Oo8717 0.6228 Oo1248 Uo7141 
Oo83165 •0.06160 •Oo03080 Oo394~6 Oo273Z3 Oo89326 0.58524 0.15179 •Oo15179 •0.758~7 •0.27722 0.67765 
Oo0401 Oo9077 Oo9538 Oo4387 Do6004 Oo0165 Oo2224 Oo7741 Oo7741 Oo06(1 Oo5948 Oo1391 
Oo07353 OoSI235 •Oo073!53 Oo63775 Oo52179 Oo01471 Oo22059 Oo66674 Oo17393 Oo23191 •Ool6176 Oo52941 
Oo8899 Oo0199 Oo8899 Ool731 Oo28SJ 0.9779 Oo6745 Oo1481 Oo7417 Oo6584 Oo7595 Oo2801 
Ool029\ 
Oolt461 
Oo67647 •Co27941 Oo6377S 0.84067 0.51471 
Oo1-01 Oo5918 Oo1731 Oo0361 Oo296l 
o. ":'0581 
0 ~1170 
Oo75370 Ool.,94 •Oo144~- •Oo64706 
Oo0835 Oo78'1 Oo76~1 Oo1649 
Oo44111! 
0 o3812 
Oo04412 Oo47059 •Oo30882 Oo63775 0.8~865 Oo57353 0.5~000 0.8.067 u.~7977 Ool4.94 •0.3529' Ool676~ 
0.9~39 0.3.52 Oo5515 Oo1731 Oo01•9 Oo7340 Oo3125 Oo0361 Oo227d Oo71•1 Oo4926 Do4734 
Oo36765 0 •• 551~ Oo132~ Oo81168 Oo81168 Oo48529 Oo91l76 Oo75370 •Oo11505 •D.3.7f~ •OoS2941 0.6029• 
0.4734 ·Do3635 Oo8026 0.0409 0.0.99 Oo3292 Oo0113 Oo0835 0.8268 0 •• 99~ Oo2801 Oo2052 
Oo5217~ Ool1595· Oo23191 Oo88571 Oo77143 Oo57977 Oo52179 Oo62.57 Oo48571 Oo02857 Oo11!505 Oo69573 









SP~ARMAN RANK CORRo FACTORS 15:111 TUESDAY• SEP1EM8ER 13• 1983 
SPEARMAN CORRELATION COEFFICIENTS ' PROB > IRI UNDER HO:R~O=O ' N = 6 
Sl3 SIA SUI 516 
Oe!l50'" •0.3A7116 ·0.021199 Oe371A3 













Oo86785 •Oo2J529 Oo01471 Oo23191 
Oo0251 Oe6536 Oo!l779 Oo6584 
Sl7 saa 519 520 
OeA21157 Oe8A067 Oe4058A O.JIA29 




Oo2571A Oo550711 Oe2119119 Oe371AJ •Oe021157 •Oel71.r,J 
Oo6228 Oo257A Oo577A OoA685 Oo9572 OoA6115 
Oe2571A Oo550711 Oe28989 Oe371A3 •Oo0211157 •Oel71~l 
Oo6228 Oo2574 Oo5774 0oA885 Oo9572 Oo46!15 
51<3 s2• 










Oo02899 0.80882 Oel529.r, •0.0157911 •Oei4A9A •Oo72A71 •Oe058112 Oe61765 
O.o91565 Oo0513 0 eA926 Oe9131 Go7841 Oel0l2 Oo91l9 0~1913 
1.00000 0.04412 Oo23529 OoA63112 OoOOOOO Oo51182A 
o.oooo 0.9339 o.aa3a o.35.r,2 t.oooo o.219A 
Ool0882 Oo0157911 •Oo26090 •0.63775 Oo10294 Ooiiii2J5 
Oo5515 Oe9131 Oo6175 Oo1731 0.8461 Oe0199 
514 Oo04A12 loOOOOO •Oo428A7 0.289119 Oe26090 Oo1029A Ool1765 Oo3111117 •0.05798 •Oo02899 •OoAA118 Oo42647 
Do9339 OoOOOO Oo3991 Oo5774 Oo6175 Oo8A81 Oo8243 Oo5379 Oe9131 Do95f6 Oo3112 Oo3991 
SIB Oo2352~ •OoA2647 leOOOOO Oo46382 0.057911 ·0.41178 Oo22059 Oo23191 ·0.20292 Ooll6~5 Oo54412 Ool76•7 
518 
517 
0.61536 Oo3991 OoOOOO Oo31542 Oo9131 Oo4173 Oo8746 Oo658A Oe6998 Oo8268 Oo264A Oo7380 
Do463112 Oo289119 Oo46382 leOOOOO Oo771A3 Oo2119f-9 Oo83775 Oo811571 O.o20000 Oe028e7 Oo05798 Oo72471 
Oo3542 Oo5774 Do3842 OoOOOO Oo0724 Oo5774 Oo1731 Oo01118 Oo70AO 0.9e72 Oo9131 0.1032 
DoOOOOO Oo26090 Oo05798 Oo771A3 loOOOOO Oo405114 Oo72471 Oo9A2116 OoA21157 Oo142116 •0.31887 Oo28989 
loOOOO Oe6175 Oo·9131 Oo0724 OoOOOO Oe4247 OoiOJ2 Oe0048 Ool965 Oo7e72 Oo5379 Oo5774 
518 Oo511824 Oel0294 •OeAI178 Oo211989 Oo405114 1e00000 Oe48529 Oo23191 Del4494 •0.57977 •Oo42647 0.52941 
519 
520 
Do2194 Oo8451 Oo4173 Oo5774 Oo4247 OoDOOO . Oo3292 Oo8584 0.7841 Oo2278 Oo3991 Oo2801 
o.3088i" 
Oo$515 
Ooll765 Oo220159 Oo63775 Oo72471 
Ool243 Oe8748 Dol7JI Ool032 
0.0~795 Oo31887 Oo23191 
Oo9131 Oo5379 Do&$•4 
0.48529 
Do3292 
t.ooooo Oo57977 •0.26090 •Do492SI -0.588?.4 




Oo8584 0 o2278 
1o00000 OoA8571 Do3i429 •Oo05798 Oe4058A 
OoOOOO Oe3287 Oo5441 Oo91ll Oo4247 
SZt •Oo28090 •Oo057911 •0.20292 0.20000 Oo42857 Oo1A49A •Oe26090 0.48571 loOOOOO Oe7IAZ9 0.376115 •Ge08697 
522 
0.6175 Oe9131 Oo6998 Oo7040 Oo3965 0.71141 Oe6175 Oe3287 0.0000 Ooll08 Oe4615 0.8699 
•Oe63775 •Oo02899 Oolll5915 Oo02857 Oo142116 •Oo87977 •Oo49281 Oo31429 Oo71429 loOOOOO 
Oel731 Oo91565 Oo82611 Oe9572 Oo7872 Oo2278 Oo3206 Oo5441 0·1108 0.0000 
Oo55078 •Oo4058A 
0.2574 0.4247 




Oo8461 Oo3812 0.2644 Oo9131 Ool5379 Oo3991 Oo2194 Oo91J1 Oe4615 Oe257A OeOOOO Oo~55S 
OeA2647 Ool7647 Oe72A71 0.28989 Oo52941 Oe38235 Oe,0584 •0.08697 •0.-05o4 0.029-1 leOODOO 
Oe3991 0.7380 Ool032 Oo5774 Oo2801 Oe45AA OeA2•7 0.8699 Oolt2'7 0.9559 OeOOOO 
0.31347 Oe35825 Oo522A5 
Oo5452 Oo4856 Oo2876 
Oe73561 Oo07A5A Oo58215 
Oo0956 Oo8583 Oo225' 
O.l-712 . Oe1A712 Oo07464 Oo6269• 





Oo31887 0.9.286 Oo6571A 
Oe5379 O~OOA,8 Oe1562 
Oo492~1 Oe52179 Oo771-3 Oe2571.r, •Oo0857l 













































































SPEARMAN RANK CORR. FACTORS 15:18 TUESDAY o SEPTEHfiER 13• 1983 











































SPEARNAN RANK CORRo FACTORS 15:15 TUESDAY• SEPTEM6ER 1.h 1\163 





11.3. Spearman Rank Coefficients: Individual Cross-
Sectional Rankings for Level Three 
DATA 15:21 TUESOAYo SEPTEMBER llo 1983 
085 5I 52 53 s" 55 56 57 511 59 510 Sll 512 513 
1 100.00 115.00 90o00 eo.oo 90.00 IOOoOO 100.00 100.00 95.00 1 oo. 00 90.00 90.00 eo.oo 
2 90.00 90.00 100 .oo 90.00 ll!loOO 100 .oo 1 oo.oo ps.oo 100.00 100.00 100.00 100.00 90.00 
3 65.00 110.00 115.00 75o00 85o00 115.00 ll!loOO 115o00 POoOO 90o00 75o00 90.00 85o00 
" 
eo.oo· 711.33 65.00 65.00 70o00 83o33 90o00 eo.oo 90.00 91o66 75.00 75o00 90.00 
!I 66o66 ll1o66 76o66 eo.oo 76.66 66.56 66.55 76.66 76o65 76o56 66o66 66o66 71lo66 
6 116.36 90.91 77.27 81olll 77.27 90o91 77.27 POo91 95 ... !5 95 ... 15 77.27 68olll 95o"6 1-' O"t 
085 su 515 516 517 Sill 519 520 521 522 523 52" 5215 A 'I Lv 
90.00 ll!loOO 90.00 75o00 100o00 too.oo po.oo ll!loOO 115o00 81o68 100.00 95o00 91o0860 
2 eo.oo 70.00 711o33 90o00 eo.oo 915o00 100o00 100o00 90o00 IIOoO' 9llo00 100o00 91oi133Z 
3 ll!loOO 90.00 1115.00 811o33 eo.oo 60o00 90o00 po.oo 100.00 eo.oo 915.00 9llo00 83.7330 
" 
70o00 76.86 63o33 68o33 60o00 '7ao00 711o33 eo.oo 90o00 11o.oo 90.00 100~00 711o6000 
5 76o66 73.33 76.86 eo.oo 76.66 66o66 76.66 66.66 eo.oo 75.65 100.00 91.116 75.11800 
6 77oZ7 9!5 ... !5 9!5 •• 15 PI5."S 86.36 90o91 86o36 116.36 95 •• 5 915·"' 95 ... 5 95 ... 5 87o9P70 
.· 
SPEARMAJOI RANK CORRo FACTORS 15: i!l TUESDAY • SEDTEMBE.~ l.Jo 1118J <! 
VARIABLE N "EAJOI STO OEV MEDIAN MINI14UM HAXI>IuM 
51 6 l!lo33666667 1 ~.65785586 8]o17999268 ti5o 0000(1:1:10 100oOOOCI00;)0 
52 6 8ito31666667 5o2it920819 113.32998657 78. 33000000 91).91000000 
53 6 82.32166667 l2o13•U0682 lllo13it99'1!51 t<5o00000000 100.00000000 
Sit 6 78o63!500000 8o27U59900 eo.oooooooo 65o 00000000 9a.oooooooo 
55 6 I!Oo6!5500000 7.29it3039" 81o13 .. 99"51 70.00000000 90.00000000 
56 6 1!7o65000000 12o50!5it91159 117 o95it9865 7 65. 66000000 100. 00000000 
57 6 86oit8833333 13.0911226117 87.!50000000 66.66000000 100oOOUOOOOO 
58 6 117.92833333 8o97111 US!Sit 87o95it98657 75.66000000 100.00000000 
59 6 91.18!500000 llo05273556 92 .• !50000000 7S • 66000000 100.')01)0)000 
510 6 92.29500000 8o70it1!5476 93 o55it99268 76o66000000 100.00000000 
511 6 80.6!5!500000 l2ol06it8050 76o13'1991t51 66.66000000 100.00 0000 00 
512 t5 111.64000000 13.61271758 82o!SOOOOOOO 66o66000000 10o.oooooooo ...... 0'1 
513 6 116oU!500000 7o00it75196 87o50000000 75.66000000 95oit!S000000 "'" 
Slit 6 "'19.82166667 6.977351186 78o6:!''1994!51 71). 00000000 90.00030000 
51!5 6 lllo 7it000000 10.01180703 80o82998657 70 .oooooooo 95ott.5000000 
516 6 81.46168667 llo33769891 Ill o86it9932 9 83.33000000 9:5oit!SII00000 
517 ~ "'19.51833333 llo26666129 77 .eooooooo 611o33000000 9!> ... 5000000 
518 ! 80o50333333 13 .0390!5774 ao.oooooooo 60.00000000 1 oo. 00000000 
519 6 111.26166867 16.35501687 82o95498657 60.00000000 100.00000000 
520 6 116.89166667 8.!59562311 llllol7999268 715.66000000 100.00000000 
521 6 llit.67000000 llo068it3982 11!5 o679992611 65.66000000' 100 .oooooooo 
522 6 90.07!500000 7ol3678S'I 9 90.001)00000 8J. 00000000 100.0001)0000 
523 6 82.29!1!10000 6o6itllit8178 eo.oooooooo 75 o66000000 95 olt!5030COO 
52ft 6 9!5.90833333 3o7lt8388!54 95o22A9908'1 90.00000000 100 .i)OUOOOOO 
52!5 6 96.18!500000 3.2!5369790 9!5o22lt99054 91of6000000 ·IOOoOOOOOOOO 













SPEARM4 ... RANK CORRo FACTORS 15:21 TUESDAY• SEPTEMBER 13• hliU 
SPEARMAN CORRELATION COEFFICIENTS ' PROB > IRf UNDER HO:RHO=O ' N = 6 
51 52 s~ 5" 55 56 57 58 59 510 511 512 
loOOOOO 0.60000 0.5-286 Oo55078 Oo-9281 Ooll168 Oo69573 0.82857 0.72471 Oo927e3 0.!1 .. 067 Oo4056A 
o.oooo o.2oeo o.2657 0.2574 o.3206 o.o•99 0.12•8 o.0416 0.1032 o.oo77 o.o361 o.42"7 
o.6oooo 1.ooooo o.54286 0.92763 0.40~8" 0.63775 o.o5798 o.60000 o.75370 0.57977 0.63775 o.o8~97 
Oo2080 0.0000 Oo2657 Oo0077 Oo4247 Oo1731 0.9131 Oo2080 Oo0835 0.2278 0.1731 Oo8699 
0.54286 Oo5A286 1.00000 0.63775 0.89865 Oo86966 0.63775 0.82857 0.69573 Oo69573 Oo81168 0.81168 
Oo?.657 Oo26~7 0.0000 0.1731 Oo01A9 Oo0244 Oo1731 Oo0416 Oo1248 o.t2•e OoOA99 0.0499 
0.55075 (0.92763) 0.63775 1.00000 o.3P235 0.60294 0.13235 0.52179 0.73529 Do54•1z o.64706 o.22059 
0.257" \ Oo0077 Oo1731 0.0000 Oo4544 0.2052 0.8026 Oo2883 Oo0955 0.2644 0.1649 0.6745 
O.A9281 0 ... 055,_ f0.89865) 0.38235 1.00000 Oo80882 Oo57353 Oo84067 Oo48529 0.6029' 0.66176 0.69118 
0.3206 0 • ._2,7 \ 0.0149 0.45"" 0.0000 Oo0513 Oo23"0 0.0361 Oo3292 0.20!2 0.1523 Oo1283 
Oo81165 Oo63775 ~.86966 Oo60294 0.80882 1o00000 0.76471 Oo98561 0.88235 0.9 .. 118 Oo97059 Oo75000 
0.0499 0.1731 0.024" Oo2052 0.0513 OoOOOO 0.0765 0.0003 0.0199 Oo00!1 0.0013 Oo0859 
0.59573 0.05798 Oo63775 0.13235 Oo57353 0.76 .. 71 1.00000 0.75370 0.58824 0.823~3 Oo79"12 Oo86765 
0.1~45 0.9131 0.1731 Oo8026 0.2340 Oo0765 0.0000 Oo0835 Oo2194 Oo0440 0.0592 Oo0251 
0.82857 0.60000 o.e2857 0.52179 o.e4067 
Oo0416 Oo2080 Oo0416 Oo2883 0.0361 
Oo72 .. 71 Oo75370 Oo69573 Oo73529 0 ... 8529 
0.1032 o.o835 o.12•e o.o958 o.3292 
Oo57977 Oo69573 0.5 .. 412 0.60294 
0.2218 o.l248 o.264" o.2o52 
Oo84067 Oo53775 Oo81168 Oo54706 Oo66176 
Oo0361 Oo1731 Oo0499 0.1649 Oo1523 
o.75370 1.ooooo o.81168 o.92763 o.92753 o.69573 
0.0835 OoOOOO 0•0"99 Oo0077 Oo0077 Oo12A8 
o.5882" 0<81158 1.ooooo o.68235 o.94116 o.6029" 
0.2194 Oo0499 o.oooo o.OI99 0.00~1 o.205Z 
Oo82353 





1.ooooo o. 75ooo 
o.oooo o.o8e-9 
512 Oo,058' 0.08697 0.81166 Oo22059 Oo69l18 Oo75000 0.86765 Oo69573 Oo60294 Oo66176 0.75000 1.00000 
Oo42,_7 Oo8699 0.0 .. 99 Oo67,_5 Oo1283 Oo0859 Oo0251 0.12"8 Oo2052 Ool523 Oo0859 OoOlOO 
513 0.20292 Oo37685 OoOOOOO Oo26A71 •0.19118 Oo30882 Oo13235 0.23191 Oo66176 0.39706 Oo426A7 Oo1A706 
o.6998 o.A615 1.0000 0.6122 Oo7167 o.5515 0.8026 o.6584 o.t523 o ... 357 o.3991 o.78IO 
51" Oo371"3 0.~1429 Oo82857 0.26090 (0.98561\ 0.72471 0.49281 0.77143 Oo37685 Oo492E1 Oo55078 Uo63776 
Oo4685 Oo5441 Oo0416 Oo6175 ~0.000~ Oo103?. 0.3206 Oo072,_ 0.4t15 Oo32~e Oo257" Oo1731 
515 •0•1"285 0·1-256 •0.14286 -0.20202 0.1 .. 49,_ 0.05798 ·0.28989 Oo14286 Oo02809 •Oo05798 ·0.08697 •0.23191 
Oo7872 0.7872 Oo7872 Oo6998 Oo7841 Oo0131 Oo5774 Oo7872 Oo9565 Oo9131 Oo8699 0.6~84 
516 Oo37143 Oo71 .. 29 Oo48571 Oo48352 Oo63775 Oo60876 0.02899 0.65714 Oo52179 0.43483 Oo48382 Oo11595 
517 
Oo4685 Oo110~ Oo32~7 0.3542 Oo1731 Oo1997 Oo9565 Oo1562 Oo2683 Oo3669 Oo3542 Oo8266 




0.07353 0.35294 •Oo17647 Oo2e999 Oo58824 0.3~2~4 Oo-1176 •Oo16176 
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11.4. Spearman Rank Coefficients: Individual Cross-
Sectional Rankings for Level Four 
DATA 15:25 TUE5DAY• 5EPTEMBE~ 13. 198~ 
085 51 52 53 54 55 56 57 S8 59 510 511 512 51:3 
100.00 85,00 95,00 90.:>0 8s.oo 90.00 90.00 100.00 100.00 70.00 90.00 90.00 75.JO 
2 100.00 115.00 100,00 100.00 90.00 85.00 100.00 100.CC 100.00 73.33 83.33 90.00 10 0. 0 u 
3 90.00 88.33 711,33 75.00 100.00 55.00 90.00 100.00 75.00 85.00 8s.oo 95.00 56.156 
" 
90.00 70.00 78.33 8s.oo 86.66 80.oo 90.00 95.00 71S.66 t5.15 6 95.00 85.00 f!;j,JJ ........ 
5 8o.oo 53.33 66.1S6 61S.61S 90.00 ISIS.156 71S.ISIS 71S .ISIS 76 .ISIS s-3.33 66.1SIS 76.66 88.33 -....] 
6 86.31S 95.45 86.36 85.00 100.00 too.oo 95.4~ 90.91 !!1.82 95.4 5 90.91 81.82 90,iH I-' 
01!15 SH 515 516 517 518 519 520 521 522 523 524 525 All 
I 80.00 90.00 70.00 eo.oo 90.00 90.00 100.00 100.00 80.00 70.00 80.oo 95.00 87.4000 
2 too.oo 95,00 75.00 90.00 100.00 100.00 too.oo 100·00 100 .oo es.oo 80.oo 100,00 93.2660 
3 95.00 8o.oo 91.66 8o.oo 85.oo 95.00 70.00 85 .oo 95.00 70.00 70.00 95.00 83.8000 
" 
90.00 83.33 83.33 86.66 83.33 76.66 85.00 1oo.oo 83.33 56.66 ~5.00 93.33 82.7301 
5 711.66 93.33 75.00 65.00 66.66 66.66 83.33 85.00 63.33 61.66 76oiS6 96.66 75.5300 
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SPEARMAN RANK CORR, FACTORS. l~:zs TUESD4Yo SEPTE .. aER 13o 198l 
SPEARMAN CORRELATION COEFFJCI~NTS ' PROB > IRI UNDER HO:RHG=O ' N = 6 
51 52 53 5" 55 56 57 58 59 SIO !:.11 SIC: 
1.00000 
o.oooo 
o.t-927 o.eo6o6 o.eso8• -o.•e•es o.23s.-o 
Oo7778 Oo0528 Oo0317 Oo3297 Oo65J" 
o.5oo2.-
o .3122 
Oo90669 Oo59091 •Oo67676 





o.t.-927 t.ooooo o • .-.-118 o.2J529 o.6120l o.-0584 o.61604 o.33882 o.o8956 0.40554 ~.31887 o.41176 
Oo777! 0.0000 Oo3812 0.6536 Ool966 o • .-z.-7 0,1928 0,5112 0.8660 o,.-247 Oo5379 Oo4173 
0.~0606 Oo44118 1.00000 Oo95588 •0,19405 0,66674 0.83166 0.6.-684 0.85084 •Oo23191 Oo11595 0.44118 
0.052! 0.3812 0.0000 0,0029 0.7126 0.1.-81 0.0.-01 Oo1651 0.0317 0,6584 Oo826S Oo3812 
0.85084 0.23529 
Oo0317 Oo6536 
1.00000 ·0·"0303 Oo63775 0.77005 Oo6160" 0,8508" ·o • .-6382 0.23191 o.38235 
0,0000 o • .-282 Oo1731 0.0732 Oo1928 Oo0317 Oo3542 Oo6584 Oo4544 





Oo3297 Ool966 o.712f Oo4282 OoOOOO Oo7379 0.6326 Oo7219 Oo3651 Oo0590 0.7379 0.9776 
0~23540 0.405!4 0.6667" 0.63775 •0.17655 t.ooooo 0.57682 •0.03036 o.79"46 o.oe571 0.42857 ·0,23191 
Oo6~34 Oo4247 Ool481 Ool731 Oo7379 OoOOOO Oo2307 Oo9545 Oo0590 Oo8717 Oo3965 Oo6584 
0.50024 0.6160'1 Oo83166 Oo77005 Oo25012 Oo576!12 1.00000 Oo41935 0,!16277 Co030;,e Oo21251 Oo30t!C2 
Oo3122 Oo1928 Oo0401 Oo0732 Oo6326 Oo2307 OoOOOO o • .-078 0.2~50 Oo9545 Oo6!15~ Oo5526 
Oo338S2 0,6468'1 Oo6160" •Ool8759 •Oo03036 o • .-1935 loOOOOO 0,28139 •0,51610 0.03036 Oo95486 
Oo5112 Ool651 Ool928 Oo7219 Oo9545 Oo4078 OoOOOO 0,5891 Oo2946 Oo9545 Oo0030 
Oo59091 Oo08956 Oo850!1'1 Oo850!I.- •0.45455 0,79,46 Oo56277 Oo28139 1o00000 •Ool7655 OoOOOOO 0.00000 
Oo2169 Oo8660 Oo0317 Oo0317 Oo3651 Oo0590 0.2.-50 Oo5891 0,0000 Oo7379 1.0000 loOOOO 
510 •0,67676 0.4058'1 •Oo23191 •Oo.-6382 Oo79446 Oo08571 0,03036 •0,51610 •0.17655 loOOOOO ·0.37143 •Oo40584 
Sll 
Sl2 
Oo139S Oo4247 Oo6584 Oo3542 Oo0590 Oo8717 Oo9545 Oo2946 0.7379 OoOOOO 0 •• 605 Oo4247 
Ooll770 Oo31887 Oo11595 Oo23191 •Oo17655 Oo42B57 Oo21251 Oo03036 OoOOOOO •Oo37143 1,00000 0.02899 
0.8243 Oo5379 Oo8268 Oo65!14 Oo7379 Oo!965 Oo6!160 Oo9545 1.0000 Oo4685 OoOOOO 0.9565 
Oo7'1835 0.41178 o • .-.-118 Oo3!1235 0.01493 •0,23191 0.30802 
Oo08~3 Oo4173 Oo3812 Oo45'14 Oo9776 Oo658" Oo5526 
OoOOOOO •Oo4058'1 Oo02899 loOOOOO 
1o0000 0.4247 0.9565 o.oooo 
5 l3 •0 o0!1!127 •Oo 02899 0.37685 Oo37685 Oo147U! 0.48571 Oo 57682 •0,33395 o, 52984 Go 31'129 ·0.20000 •o. '192!11 
514 
Oo8679 Oo9565 Oo4615 Oo4615 Oo7809 Oo3287 Oo2307 Oo5177 Oo27~8 0,5.-41 0,7040 Oo3206 
Oo25375 Oo750?0 Oo!l8824 Oo48529 Oo56723 Oo37585 
Oo6?75 Oo0!59 Oo2194 Oo3292 Oo240'1 Oo4515 
Oo30802 Oo22391 Oo23191 Oo2JI91 Oo30882 
Oo5526 Oo6698 Oo65!4 Oo658' Oo5515 
S1!1 •Ool7~!15 Oo20292 (1,•058" Oo31!187 Oo20597 0.71'29 Oo51610 •Oo39456 Oo617:JI Oo54211~ •O.U286 •0.55078 
Oo7379 Oo6998 Oo"2"7 Do5379 Oo6954 Oo1108 Oo29'6 0.'1387 Ool911 Oo26~7 0.7872 Oo257-
516 •Oo49259 Oo60294 •0,26471 ·0.35294 Oo80606 •Oo02899 0.2-642 •Oo27722 •0.53737 Oo,92f1 Oo'l0584 •0.07353 
S17 
Oo320~ 0,2052 Oo6122 Oo'l926 Oo0528 Oo95~5 Oo6379 Oo59'8 o.2715 Oo3206 o.-2,7 0.8899 
0.2089' 0.6029~ 0,60294 Oo5882'1 0.28361 Oo6657' 
Oo6911 Oo2052 Oo2052 Oo2194 Oo5860 Ool481 
0.09241 0.40303 0,08697 0.52179 0.01,71 
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SPEARMA!f RANK CORR. F.ICTORS 15:?.5 TUESDAYo SEP1EI!OEI< Uo 191J 
SPEARMAN CORRELATION COEFFICIENTS / PROB > IRI UNDER riO:RHO=~ / N : t 
51!5 516 517 Slll 
Oo61791 •Oo!53737 Oo40303 Oo!52964 
Oo1911 Oo271!5 Oo4282 Oo2798 
519 SlO 521 St-1 523 
Oo3!5309 Oo98!511 Oo71!510 Oo08817 Oo5121!5 




110 Do3lll29 0.23191 Oo$4216 Oo49281 Oo08697 •Oo!54286 •0.14216 '•Oo28989 •Oo74066 Oo02157 0.3761!5 Ooll595 
Oo5441 0.6584 Oo26!57 Oo3206 Ool699 0.26!57 Oo7172 Oo5774 Oo0922 Oo9!572 Oo4615 Oo8268 
S)l •0.20000 0.~3191 -0.14216 Oo40584 Oo52179 •Oo02157 •0.14286 Ool4494 Oo46291 OoC28F7 -0.23191 •0.31887 
Oo7040 Oo6514 Oo7872 Oo4247 0.2.183 Oo9572 Oo7872 Oo7141 Oo3!55l Oo9!17l' Oo65e4 Oo5379 
112 •Oo49211 0.30152 •0.!55071 •0.073!53 Oo01471 Oo8l168 Oo84067 Oo05812 Ooll787 Oo60876 Ool0812 Ool1765 
Ool206 Oo5!51!5 Oo2!574 Ooll99 Oo9779 Oo0499 Oo0l61 Oo9119 Oo721!5 Oo1997 Oo!5515 Ool243 





OoOOOO Oo3542 OoOlBI Oo9565 Oo2271 Oo9572 Oo9!572 Oo3206 0.6372 Oo6221 Oo2883 Oo3819 
Oo46382 
Oo3542 
1.ooooo o.4o&a4 .0.57353 
OoOOOO Oo4247 Oo2340 
Ooll235 Oo37685 Oo63775 Oo27941 Ool8787 Ool9865 





Oo40!584 loOOOOO Oo05798 Oo55078 •Ool4286 •0.02887 Oo58078 Ool2344 Oe08~71 Oo60B76 Oo6087~ 
Oo4247 OoOOOO 0.9131 Oo2874 Oo7872 Oo9572 Oo2574 Oo8151 Oo8717 Ool997 Ool997 
Oo02899 Oo57353 Oo05791 
Oo9565 Oo2340 Oo9131 
loOOOOO Oo50000 •Oo40584 •Oo06798 •Oo48529 •Oo42270 Oo40514 0.0.824 •0.!51471 










0 o4993 Oo3292 
Oo45401 Oo63775 





SIB •Oo02157' Oo37615 •Ool4286 •0.40584 Oo23191 loOOOOO Oo88571 Oo57977 Oo61721 Oo60000 Oo!52179 Oo!52179 
119 
Oo9572 Do4615 Do7872 Oo4247 Oo6584 OoOOOO OoOII8 Oo2278 Ool917 0.2080 0.288~ Oo2883 
Oo02857 Oo63775 •Oo02857 •Oo05798 Oo34786 
Oo9572 Ool731 Oo9572 Oo9131 Oo4993 
loOOOOO Oo37615 Oo27775 Oo828S7 0.75370 Oo49281 
OoOOOO Oo4615 0.5941 Oo0416 Oo0135 Oo3206 
520 0.49281 0.27941 Oo55071 •Oo48529 Oo48529 Oo57977 Oo37685 loOOOOO Ool1409 Oo14494 Oo!54412 Oo82353 
Oo3206 Oo5918 Oo2574 Oo3292 Oo3292 Oo2278 Oo4615 OoOOOO Oo0486 Oo7841 Oo2644 Oo0440 
121 Oo2468~ Ool87!7 Ool2344 •Oo42270 Oo45401 Oo61721 Oo27775 0.81409 1o00000 Ool!5430 Ool4090 OoJ7!573 
122 
Oo6372 Oo7215 Oo8188 Oo4037 Oo3651 Oo1917 Oo5941 Oo0486 OoOOOO Oo7704 Oo7900 Oo4629 
0.25714 
0 o622S 
Oo08571 Oo40584 Oo6377!5 Oo6000n Ool2157 Oo14494 Ool5430 1o00000 Oo69573 Ool4_9_ 
o.a717 0.4247 o.l731 o.2oao o.0416 0.7841 0·7704 o.aooo 0.1248 o.78-1 
523 0.52171 0.76471 o.60876 o.oaa24 0.58824 o.52179 0.75370 o.s4-12 o.1-n9o 0.69573 1.000~0 0.75000 
Oo2183 Oo075~ Oo1997 Oo8680 Oo2194 Oo2113 Oo0135 Oo2644 0.7900 Ooo248 0.0000 Oo0859 
524 Oo43413 Oo22059 Oo60176 •0.51471 Oo22059 0.52179 Oo49211 Ool2353 Oo37573 Ool4-94 0.7!5000 1.0,000 
Oo3189 Oo674~ Ool997 Oo2961 Oo6745 Oo2SI3 Oo3206 o.o4•0 Oo4629 Oo78-1 0.0859 0.0000 
525 0.3-715 •Oo029'1 Oo26090 •Oo!529'1 •0.29412 Oo34716 Oo4058' 0.19118 •0.1~090 Oo173q3 0 •• 70~9 Oo573el 
A 'I 
Oo4993 0.9559 Do617e 0.2801 Oo5715 Oo4993 Oo4247 Oo7167 Oo7900 Oo7417 Oo3-62 Oo2l40 




Oo75370. 0.65714 Oo77143 Oo71'471 0.46291 r.714?9 



























































5PEARMA~ RANK CORRo FACTORS 15:25 TUESDAY• SEPTE~6ER 1~• 1~8J 

































SPEARMA'I R~NK CORR. FACTORS 15:25 TUESDA\'o SEPTEM6Efi 13o 1983 
SPEAPMAN CORRELATION COEF~ICIENTS / PROB ) IRJ UNDER HO:RHO=O / N = 6 
I-' 
-...] 
-...] 
